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Chapter  1 
DESCRIPTION  OF  THE  PROPOSED  ACTION 

I.  PURPOSE  AND  NEED 

This  environmental  Assessment  (EA)  updates  Environmental  Analysis 
Record  (EAR)  No.  30-060-4-49,  dated  May  4,1974.   The  current  assessment 
also  identifies  environmental  and  socioeconomic  impacts  which  are  associat- 
ed with  exploration  for  and  production  of  oil  and  gas  in  the  Bureau  of  Land 
Management's  (BLM'S)  Roswell  District.   Methods  and  procedures  for  minimizing 
any  adverse  impacts  which  would  also  result,  are  also  considered. 

This  revision  will  be  used  as  a  tool  to  assist  in  carrying  out 
Bureau  responsibilities  regarding  oil  and  gas  leases  and  related  operations. 
These  include  those  responsibilities  which  have  been  delegated  by  Secre- 
tarial Order  2948  involving  the  processing  of  lease  and  drilling  applications, 
notices  to  conduct  exploration  and  to  abandon  wells,  and  various  other 
permits  and  rights-of-way,  together  with  other  laws  and  regulations  (see 
Authorizing  Actions) . 

This  document  is  structured  to  be  a  management  tool  as  well  as 
being  an  assessment  of  impacts.   It  will  be  used  as  a  reference  for 
site-specific  actions  to  expedite  processing  of  applications  which  are 
related  to  oil  and  gas  activities,  while  providing  for  adequate  conserva- 
tion of  resources  and  for  mitigation  of  impacts  to  the  environment. 

II.  INTRODUCTION  AND  BACKGROUND 

Oil  was  first  discovered  in  New  Mexico  in  1909  at  Dayton,  a  small 
community'  eight  miles  south  of  Artesia  (Helmig,  1956),  but  the  well  was 
soon  abandoned  because  of  an. inability  to  separate  water  from  the  oil. 
By  1924,  technology  had  improved  and  the  first  commercial  oil  discovery 
in  southeastern  New  Mexico  was  made,  also  in  the  vicinity  of  Artesia. 
In  1927,  Lea  County,  now  New  Mexico's  major  producer  of  oil  and  gas,  had 
its  first  successful  well  completion. 

In  1932,  the  annual  market  value  of  New  Mexico's  oil  and  gas  produc- 
tion was  $10  million.   This  figure  had  more  than  tripled  to  $33.6  million 
by  1942,  rising  to  $161.7  million  in  1952.   Current  (1980)  values  are  in 
excess  of  $2,681,185,000  (New  Mexico  Progress,  1979  Economic  Report, 
Vol.  47). 

Today,  New  Mexico  ranks  fourth  in  the  national  production  of  natural 
gas  and  fifth  in  petroleum  products.   The  New  Mexico  Oil  Conservation 
Commission  (OCC)  reports  that  92  percent  of  the  state's  petroleum  and  51 
percent  of  the  natural  gas  production  is  extracted  from  that  portion  of 
the  Permian  Basin  which  is  located  in  southeastern  New  Mexico.   The 
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Roswell  District,  U.  S.  Bureau  of  Land  Management  (BLM) ,  lies  on  the 
western  edge  of  the  Permian  Basin.   Both  Eddy  and  Lea  counties,  plus 
most  of  Roosevelt  and  Chaves  counties  lie  within  this  basin  and  contain 
the  district's  most  productive  oil  and  gas  fields. 


The  Roswell  District  administers  the  public  lands  and  minerals  in 
New  Mexico's  Chaves,  Eddy,  Lea,  Roosevelt,  Guadalupe,  Lincoln,  Curry, 
DeBaca,  and  Quay  counties.   In  addition,  this  district  also  administers 
all  federally-owned  mineral  resources  in  Texas.  This  assessment  deals 
only  with  those  federal  lands  which  are  located  in  New  Mexico.   Impacts 
are  considered  as  applying  to  Texas  only  to  the  extent  that  those  impacts 
and  the  environment  normally  encountered  are  similar. 

This  environmental  assessment  also  encompasses  National  Forest 
lands  administered  by  the  U.  S.  Forest  Service  but  only  covers  these 
lands  in  a  general  fashion.   For  more  specific  information,  see  specific 
area  assessments  which  are  written  by  the  Forest  Service. 

In  these  Forest  Service  areas,  the  Bureau  of  Land  Management  (BLM) 
is  responsible  for  issuing  leases  for  the  exploitation  of  federal 
minerals.   When  a  lease  is  proposed  on  lands  administered  by  the  USFS, 
BLM  requests  recommendations  from  that  agency  for  the  protection  of 
surface  resources.   At  the  present  time  the  USFS  has  prepared  area 
environmental  assessments  which  address  expected  leasing  impacts  in 
portions  of  the  Lincoln  National  Forest.   Area  assessments  only  encompass 
lands  where  leasing  activity  has  occurred  or  is  anticipated  to  take 
place.   Individual  lease  applications  are  evaluated  within  the  context 
of  area  assessments  and  may  be  addressed  in  an  amendment  to  the  more 
general  assessment.   Mitigation  measures  identified  in  the  area  assessment 
and  amendment  are  then  transmitted  to  BLM  as  recommended  stipulations 
for  any  lease  which  may  ensue.   In  the  majority  of  cases  BLM  accepts  the 
other  agencies'  surface  protection  recommendations,  which  are  made  a 
conditon  of  the  lease  offer. 

In  the  first  quarter  of  1980,  the  BLM  issued  over  600  leases  covering 
1.5  million  acres  in  the  Roswell  District,  with  an  average  of  200  being 
issued  and/or  renewed  each  year.   In  1979,  there  were  19,000  producing 
oil  and  gas  wells  in  the  district  with  about  one-third  being  located  on 
federal  lands.   Approximately  30  percent  of  the  petroleum  and  gas  production 
in  southeastern  New  Mexico  during  1979  was  extracted  from  federal  mineral 
holdings  managed  by  BLM's  Roswell  District.   For  some  counties  within 
this  district,  oil  and  gas  production  from  federal  leases  runs  as  high 
as  75  percent.   Also,  in  addition  to  oil  and  gas,  small  quantities  of 
carbon  dioxide  (C02) ,  sodium  brine  and  lithium  brine  production  are 
expected  to  begin  in  the  Roswell  District.   Activities  involved  in  such 
production  are  similar  to  those  required  for  oil  and  gas  production  and, 
therefore,  are  included  in  the  proposed  action. 
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III.     DESCRIPTION  OF  THE  PROPOSED  ACTION  AND  IT'S  ALTERNATIVES 
A.   Proposed  Action 

The  proposed  action  is  to  continue  to  authorize  leasing  and  exploration 
for  oil,  gas,  sodium  and  lithium  brine,  and  carbon  dioxide  (C0„)  resources 
on  public  and  reserved  mineral  lands  within  the  Roswell  District  and  to 
promote  both  leasing  and  production  of  these  resources.   This  action 
would  also  authorize  abandonment  of  leases  upon  compliance  with  BLM  and 
U.  S.  Geologic  Survey  (USGS)  stipulations  and  regulations.   All  leases 
are  issued  by  the  BLM  State  Office  in  Santa  Fe,  after  consultation  with 
the  District  Office,  under  the  authority  of  the  Mineral  Leasing  Act  of 
February  25,  1920,  as  amended  (44  Stat.  437;  30  U.S.C.  181  et.  seq.)  and 
the  Mineral  Leasing  Act  for  Acquired  Land  of  August  7,  1947  (61  Stat. 
193;  30  U.S.C.  351-359).   Regulations  implementing  these  lease  actions 
are  contained  in  Title  43,  Code  of  Federal  Regulations  (CFR) ,  Subparts 
3100  (oil,  gas,  and  CO  )  and  3500  (sodium  and  lithium)  as  well  as  Title 
30,  CFR,  Subparts  221  and  231.   These  actions  are  also  controlled  by 
USGS'  Notice  to  Lessees  (NTL)  6  (See  Appendix  B) . 

1.    Oil  and  Gas  Procedures  Under  the  Proposed  Action 

a.  Geophysical  Explore  ion 
(43  CFR  3045) 

In  areas  where  detailed  geologic  information  is 
lacking,  exploration  crews  and  their  equipment  may  need  to  be  physically 
present  upon  the  land.   Specially  constructed  off-road  vehicles  are 
normally  used  to  gain  access  to  the  desired  location,  with  surface 
disturbances  being  limited  to  the  vehicle  track  and  to  holes  which  may 
be  drilled  for  geochemical  sampling  or  seismic  shots. 

Exploration  crews  must  file  a  Notice  of  Intent  with 
the  BLM  District  Manager  before  entry  on  any  public  lands  not  held  by 
the  lessee  and  a  Notice  of  Completion  upon  cessation  of  activity.   These 
requirements  do  not  apply  to  a  lessee  or  authorized  contractor  conducting 
exploratory  work  for  thti  lessee  on  an  existing  lease. 

b.  Leasing  (43  CFR  3100) 

Oil  and  gas  leases  are  offered  simultaneously, 
noncompetitively,  or  competitively.   Simultaneous  offers  are  lands  which 
are  not  within  a  known  geologic  structure  (KGS)  which  had  been  previously 
leased  and  have  expired,  been  relinquished,  or  terminated.   These  leases 
are  then  awarded  through  a  lottery-type  system.   Noncompetitive  applications 
(also  known  as  "over  the  counter  leases")  are  filed  on  areas  which  have 
not  been  leased  before  and  are  applied  for  directly.   Competitive  leases 
are  offered  for  known  producing  areas  (known  geologic  structures) . 
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Potential  leaseholders  bid,  with  the  highest  bidder  being  awarded  the 
new  lease. 

The  BLM  District  Office  is  responsible  for  determin- 
ing the  presence  of  any  sensitive  environmental  resources  which  may 
exist  in  an  area  being  considered  for  leasing.   Standard  operating 
procedures  are  incorporated  into  appropriate  stipulations  or  schedules 
as  part  of  each  oil  and  gas  lease.   Appropriate  special  stipulations,  in 
addition  to  standard  operating  procedures,  would  be  formulated  to 
protect  sensitive  resources  and  incorporated  as  a  condition  to  granting 
of  a  lease  as  provided  for  on  Form  3109,  Surface  Disturbance  Stipulations. 
To  ensure  that  threatened  or  endangered  (T/E)  plant  or  animal  species 
are  properly  protected,  site-specific  studies  will  be  made  as  leases  are 
developed  and  individual  requests  for  formal  Section  7  consultations 
with  the  U.  S.  Fish  and  Wildlife  Service  (USFWS)  will  be  initiated  as 
necessary. 

c.  Drilling  Permits  (30  CFR  221;  NTL-6) 

An  application  for  a  permit  to  drill  (an  APD) ,  is 
filed  with  the  USGS  by  the  lessee  or  designated  operator.   This  APD  must 
be  accompanied  by  a  surface  use  plan  (SUP).   A  copy  of  the  surface  use 
plan  is  supplied  to  the  BLM.   Both  agencies  then  review  the  location  for 
potential  conflicts  with  other  resource  values.   If  conflicts  are  noted, 
a  field  inspection  with  representatives  of  both  agencies  and  construction 
personnel,  together  with  the  operator  and/or  lessee,  may  be  scheduled  to 
resolve  problem  areas.   If  a  location  is  found  which  is  acceptable  to 
all  concerned  parties,  the  BLM  will  concur  with  the  surface  use  plan  and 
notify  the  USGS.   The  USGS  then  assesses  potential  environmental  impacts 
prior  to  authorizing  the  proposed  action.   However,  the  USGS  does  not 
authorize  well  locations  without  BLM  concurrence. 

Construction  of  access  roads  and  drilling  pads 
normally  disturbs  the  surface  of  areas  involved.   A  well  location 
normally  disturbs  a  surface  area  of  from  0.7  to  3.7  acres,  depending 
upon  the  drilling  rig  used  and  well  depth.   Generally,  the  location  must 
be  leveled  and,  depending  on  topography,  may  involve  substantial  cut- 
and-fill  activities.   Normally,  the  disturbed  area  is  then  utilized  for 
a  drilling  pad  and  ancillary  facilities. 

d.  Development  (30  CFR  221;  NTL-6) 

Following  the  discovery  of  a  new  oil  and  gas  field, 
subsequent  wells  may  be  drilled  until  the  reservoir  limits  are  established, 
often  joining  numerous  leases  into  unitized  oil  and/or  gas  fields.   The 
procedure  followed  is  the  same  as  that  for  initial  exploratory  drilling. 
Often  additional  access  roads  and  well  pads  are  required  and  must  be 
authorized  by  the  U.  S.  Geologic  Survey  with  BLM's  concurrence. 
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e.  Production  (30  CFR;  NTL-6) 

Production  begins  when  the  oil,  gas,  C02,  or  sodium- 
lithium  resources  can  be  marketed,  whether  by  pipeline  or  by  truck.   In 
the  Roswell  District,  the  majority  of  surface  disturbances  take  place  in 
the  production  phase,  with  new  wells  being  drilled  periodically  to  bring 
new  areas  of  an  active  field  into  production.   A  continuing  study  is 
made  of  a  reservoir  during  it's  productive  life  to  obtain  data  which  can 
be  used  by  the  operator  to  recover  additional  volumes  of  oil  and  to  help 
in  selecting  the  optimum  time  for  initiation  of  secondary  recovery 
efforts. 

Facilities  which  will  be  located  on  the  surface  are 
dependant  on  several  factors,  such  as  whether  oil  and/or  gas  is  being 
produced  and  in  what  volume,  the  phase  (initial  or  secondary) ,  and/or 
depth  of  production,  and  the  mixture  of  fluids  being  produced.   Such 
facilities  may  consist  of  one  or  more  of  the  following:   (1)   a  well 
head,  (2)   pumping  equipment,  (3)   a  separation  system,  (4)  pipelines, 
(5)   a  metering  system,  (6)   storage  facilities,  (7)   water  treatment 
and  injection  facilities,  (8)   cathodic  protection  systems,  (9)   elec- 
trical distribution  lines,  (10)   compressor  stations,  (11)   communi- 
cation sites,  (12)  roads,  (13)   salt  water  disposal  systems,  (14) 
dehydration  sites,  and  (15)  fresh  and  salt  water  plant  sites. 

f.  Abandonment  (30  CFR;  NTL-6) 

Wells  are  sometimes  shut  in  because  pipelines, 
roads,  etc.,  necessary  for  their  production  and  marketing  are  not  available. 
In  such  cases,  these  wells  may  be  reentered  when  their  production  can  be 
marketed.   The  permanent  abandonment  phase  begins  near  the  end  of  the 
reservoir  production  phase,  or  when  a  test  proves  that  the  well  will  be 
unprofitable.   When  the  flow  from  a  well  reaches  the  point  where  production 
is  no  longer  profitable,  or  the  well  cannot  be  used  for  other  purposes, 
the  operator  requests  permission  from  the  USGS  to  plug  and  abandon  it. 
The  operator  must  submit  an  abandonment  plan  and  outline  his  proposed 
procedures.   Abandonment  plans,  in  addition  to  protecting  subsurface 
resources  must  provide  for  disturbed  soils  and  other  resources  to  be 
restored  and/or  rehabilitated  as  provided  for  in  the  lease  stipulations. 
The  BLM  is  contacted  for  recommendations  as  to  the  necessary  surface 
restoration  methods  and  works  through  USGS  with  the  operator  to  assure 
proper  compliance  with  abandonment  stipulations.   The  USGS  is  responsible 
for  final  approval  of  actions  for  abandonment  of  wells  and  for  overall 
operations.   In  some  cases,  the  gathering  system's  underground  pipelines 
could  be  left  in  place  since  the  cost  of  removal  often  exceeds  the 
salvage  value  and  would  unnecessarily  disturb  the  environment. 

After  the  lease  has  been  relinquished,  terminated  or 
has  expired,  the  Bureau  of  Land  Management  (BLM)  must  prepare  a  report 
either  accepting  the  surface  rehabilitation  as  adequate,  or  rejecting  it. 
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If  rehabilitation  is  rejected,  any  problems  or  deficiencies  must  be 
defined.   A  lease  bond  is  terminated  by  the  USGS  only  upon  BLM's  re- 
commendation when  the  Bureau  is  satisfied  with  the  lessee's  compliance 
with  lease  stipulations. 

B.  Alternatives  to  the  Proposed  Action 

1.    No  Action 

If  this  alternative  were  to  be  adopted,  new  leases  would  not 
be  issued  in  the  Roswell  District.   However,  the  Bureau  of  Land  Management 
is  required  by  law  (Mineral  Leasing  Act  of  1920,  as  amended),  regulation 
(30  CFR  0045-3100) ,  and  policy  to  lease  minerals  unless  the  proposed 
lease  would  not  be  in  the  public  interest  because  it  would  be  incompatible 
with  current  uses  or  other  values  which  are  worthy  of  being  preserved. 
Decisions  to  deny  lease  applications  may  be  made  on  a  case-by-case  basis 
only.   Because  this  is  a  district-wide  environmental  assessment,  this 
alternative  is  not  feasible  and  will  not  be  discussed  further. 

C.  Current  And  Proposed  Standard  Operating  Procedures 

Consultations  and  efforts  to  assure  that  effective  coordination  and 
cooperation  exist  between  the  U.  S.  Geological  Survey  (USGS),  other 
federal  and  state  agencies,  the  petroleum  industry,  and  the  public  in 
developing  the  BLM's  planning  system  have  resulted  in  the  creation  of 
numerous  standard  operating  procedures.   These  are  published  in  the 
original  Oil  and  Gas  Environmental  Assessment,  printed  in  1974. 

These  procedures  were  developed  to  mitigate  known  and  expected 
impacts  to  the  environment  and  to  other  ongoing  and/or  potential  uses  of 
the  public  lands.   These  procedures  are  divided  into  two  categories:  (1) 
Current  standard  operating  procedures,  and  (2)   Proposed  standard  operating 
procedures,  and  are  included  in  this  document  as  Appendix  A.   All  standard 
operating  procedures  (issued  as  schedules  or  stipulations)  must  have  the 
concurrence  of  the  U.  S.  Geological  Survey  (USGS)  because  that  agency  is 
responsible  for  compliance  by  the  lessee  and  for  enforcement.   Current 
standard  operating  procedures  have  been  approved  by  the  U.  S.  Geological 
Survey.   The  proposed  procedures  are  the  result  of  decisions  which  have 
been  developed  through  the  BLM's  planning  system's  Management  Framework 
Plan  (MFP) ,  which  have  not  yet  received  USGS  concurrence.   Certain  "open 
ended"  stipulations  are  included  on  Form  3109-5,  Surface  Disturbance 
Stipulations  (see  Appendix  A).   This  form  provides  for  site-specific 
environmental  assessments  for  applications  to  drill  (APDs)  and  for  site- 
specific  surveys  to  ascertain  the  presence  of  threatened  or  endangered 
(T&E)  animal  or  plant  species. 

D.  Monitoring 

Oil  and  gas  activities  which  would  take  place  under  implementation 
of  the  proposed  action  and/or  its  alternatives,  would  be  monitored  to 
assist  decisionmakers  in  gathering  and  evaluating  the  effects  of  the 
actions  chosen.   Such  information  would  also  be  necessary  in  the  event 
that  modificaiton  or  termination  of  any  approved  activities  became 
necessary.   Data  would  also  be  available  to  study  the  effects  of  mitigating 
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actions  taken  by  the  lessee  or  the  appropriate  federal  agencies,  and  be 
used  in  assuring  that  future  actions  utilize  any  new  information  gained. 

The  six  goals  of  monitoring  are: 

1.  To  determine  if  the  action  is  fulfilling  the  purpose  and 
need  for  which  it  was  developed. 

2.  To  determine  if  impact  predictions  are  accurate. 

3.  To  discover  unanticipated  and/or  unpredictable  effects. 

4.  To  determine  if  mitigation  measures  are  working  as 
prescribed. 

5.  To  assist  in  resolving  differences  of  opinion 
regarding  impacts. 

6.  To  assure  that  decisions  are  being  implemented. 

E.    Authorizing  Actions 

There  are  many  federal  laws  and  regulations  involved  in  oil  and  gas 
operations  as  well  as  in  the  development  of  environmental  documents. 
These  include: 

1.  Federal  Land  Policy  and  Management  Act  of  October  21  1976 
(PL  94-579;  90  stat  2743;  43  USC  1701). 

2.  Taylor  Grazing  Act  of  1934  (43  USC  315). 

3.  Mineral  Leasing  Act  of  February  28,  1920  (30  USC  181 
et.  seq.,  as  amended  and  supplemented). 

4.  Mineral  Leasing  Act  for  Acquired  Lands  of  August  7,  1947 
(61  Stat  913;  30  USC  351-359). 

5.  Antiquities  Act  of  1906  (PL59-209;  34  Stat  225;  16 
USC  432,  433). 

6.  Historic  Sites  Act  of  1935  (PL74-292;  49  Stat  666; 
16  USC  461,  et.  seq.) . 

7.  National  Historic  Preservation  Act  of  October  15,  1966 
(PL  89-665;  80  Stat  915;  16  USC  470)  As  Amended  (PL 
94-422;  90  Stat  1313;  and  PL  94-458;  90  Stat  1939). 
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8.  Archeological  Resources  Protection  Act  of  1979  (PL  96-95; 
16  USC  470). 

9.  National  Environmental  Policy  Act  of  1969  (PL  91-100; 
83  Stat  852;  43  USC  432). 

10.  Council  on  Environmental  Quality  Guideline  (40CFR, 
Part  1500). 

11.  Endangered  Species  Act  of  1973  (16  USC  668). 
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AFFECTED    ENVIRONMENT 
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DESCRIPTION  OF  THE  AFFECTED  ENVIRONMENT 

The  following  sections  describe  components  of  the  Roswell  District's 
environment,  however,  only  those  items  which  are  most  likely  to  be 
impacted  by  the  continuation  of  oil  and  gas-related  activities  will  be 
given  descriptive  emphasis. 

A.    Non-Living  Components 

1 .  Topography 

Topographical  features  of  the  Roswell  District  consist 
primarily  of  broad,  high  plains  to  the  east  which  are  widely  dissected 
in  the  extreme  northeastern  areas,  the  Pecos  River  Valley  in  the  center, 
and  mountainous  terrain  to  the  west.   Elevations  vary  from  a  high  of 
over  12,000  feet  in  the  Sacramento  Mountains,  to  a  low  of  2,800  feet  in 
the  southern  valley  of  the  Pecos  River.   Most  topographic  trends  are 
north  to  south. 

2.  Geology 

Most  rocks  found  in  the  Roswell  District  of  the  BLM  are 
clastic,  carbonate,  and  evaporitic  sedimentary  deposits  of  late  Paleozoic, 
Mesozoic,  and  Cenozoic  Ages.   Some  intrusive  Tertiary  igneous  rocks  are 
found  in  southeastern  New  Mexico,  with  their  frequency  increasing  toward 
the  mountain  areas  on  the  district's  western  edge.   Precambrian  crystalline 
rocks,  as  well  as  Tertiary  volcanics  and  Quaternary  lava  flows,  are 
confined  to  western  Lincoln  County. 

In  general,  surface  sediments  within  the  Pecos  River 
Valley  are  Quaternary  Age  clastic  fluvial  deposits  and  are  underlain  by 
terrestrial  Mesozoic  sediments  to  the  north  and  by  Permian  marine  deposits 
to  the  south.   To  the  east,  the  surface  is  composed  of  Quaternary  alluvial 
and  bolson  deposits  and  Tertiary  gravels  of  the  Ogallala  Formation.   To 
the  west,  alluvial  deposits  give  way  to  Permian  limestone  on  the  Pecos 
slope,  followed  by  uplifted  Paleozoic  and  Mesozoic  sediments  intruded  by 
Tertiary  igneous  rocks  in  the  Sacramento  and  Capitan  Mountains. 

3 .    Paleontology 

Paleontologic  resources  preserved  in  marine  and  terrestrial 
sediments  may  be  found  in  rocks  formed  during  the  late  Paleozoic, 
Mesozoic,  and  Cenozoic  Ages.   Detailed  data  concerning  Pennsylvanian  and 
Permian  Age  fossils  (restricted  to  invertebrates)  is  available  because 
of  the  intense  oil  and  gas  exploration  in  southeastern  New  Mexico  where 


2-1 


such  data  is  necessary  for  stratigraphic  correlation  (age  dating)  of 
producing  formations.   Such  information  is  lacking  in  nonproducing  areas 
in  the  northern  and  western  portions  of  the  Roswell  District.   Little 
has  been  reported  concerning  Mesozoic  Age  fossils,  except  for  the  shells 
and  shark's  teeth  associated  with  the  Purgatoire  Formation  in  Quay  and 
Guadalupe  Counties.   The  Morrison  Formation,  famous  for  it's  well- 
preserved  vertebrate  faunas  in  other  areas,  also  occurs  in  Quay  and 
Guadalupe  Counties  but  has  not  been  well  explored. 

The  paleontologic  remains  found  in  some  isolated  Cenozoic 
terrestrial  sediments  are  perhaps  the  best  known  and  most  scientifically 
interesting  vertebrate  fossils  found  in  the  Roswell  District.   These 
Pleistocene-Holocene  fossils  are  usually  associated  with  lake  deposits, 
caves,  or  early  man's  hunting  sites.   In  addition  to  these  isolated 
finds,  the  Ogallala  Formation  possesses  the  potential  for  fossil  preser- 
vation in  low  energy  environment  areas,  although  none  are  identified  in 
the  available  literature. 

The  extent  of  known  paleontologic  resources  in  the  district 
is  small,  compared  to  the  amount  of  sedimentary  rocks  which  may  contain 
fossil  remains.   In  addition,  little  is  known  concerning  the  relative 
scientific  value  of  those  resources  which  have  been  identified. 

4 .    Land  Use,  Minerals 

Petroleum  has  been  produced  from  late  Paleozoic  Age  rocks 
in  the  Delaware  Basin  of  southeastern  New  Mexico  since  1924.   Most  of 
the  gas  production  has  been  from  sandstones  of  the  lower  Pennsylvanian 
Strata,  while  most  of  the  crude  oil  comes  from  the  middle  and  late  Penn- 
sylvanian and  Permian  carbonates.   Massive  beds  of  halite  (sodium  chloride) 
occur  in  the  Rustler,  Salado,  and  Castile  Formations,  with  potash  salts 
being  produced  from  the  Salado  Formation  in  the  Carlsbad  area.   Sulphur 
is  known  to  occur  in  Permian  evaporites  and  exploration  for  commercial 
deposits  has  begun  just  north  of  the  Texas  border  near  White  City. 
Small  coal  seams  are  found  in  Cretaceous  sediments  in  Western  Lincoln 
County  and  have  been  mined  as  a  local  fuel  source. 

Metallic  deposits  are  generally  small  and  of  poor  quality. 
Claims  for  uranium,  thorium,  copper,  gold,  silver,  iron,  managanese, 
fluorite,  and  other  minerals  have  been  recorded  over  the  years  in  many 
parts  of  this  district  but  the  only  major  mining  district  on  or  near 
BLM-administered  land  is  in  the  White  Oaks  area  of  Lincoln  County. 
Mining  has  ceased  in  that  area  and  most  important  finds  have  been  patented. 

Mineral  materials,  especially  caliche  and  both  sand  and 
gravel,  are  mined  throughout  this  district.   Most  activity  is  confined 
to  providing  materials  which  will  surface  roads  and  drilling  pads  for 
oil  and  gas  development. 
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5.    Soils 

Differences  in  climate,  parent  materials,  soil  textures, 
slope,  and  soil  depth  are  the  main  characteristics  which  cause  the  soil 
types  to  vary  greatly  throughout  this  area.   These  variations  are  the 
primary  reasons  that  susceptibility  to  erosion  differs  so  greatly. 
Water  runoff  tends  to  erode  soils  on  the  steeper  slopes  more  quickly 
than  it  does  those  on  the  more  level  landscapes.   Sandy  soils  tend  to  be 
more  affected  by  the  wind  than  do  other  soil  types.   High  concentrations 
of  carbonatics  in  the  area  increase  the  susceptibility  of  soils  to 
erosion. 

Generally,  the  Roswell  District's  western  areas  have 
shallow,  rocky  soils  with  limestone  bedrock  being  located  within  20 
inches  of  the  soil  surface.   These  soils  occur  on  rolling  hills.   Due  to 
these  rocky  surfaces,  erosion  hazards  of  these  soils  are  low.   Deep, 
loamy  soils  which  have  moderate  water  erosion  hazards,  occur  in  the 
draws  and  drainages  below  the  hills  and  are  associated  with  these 
shallow  soils.   The  district's  central  portion  is  strongly  influenced  by 
the  Pecos  River.   Soils  along  the  river  valley  are  mostly  level  and  are 
usually  deep,  with  varied  textures.   High  concentrations  of  calcium 
carbonates  (caliche)  occur  in  the  substratum.   These  soils  are  highly 
susceptible  to  wind  erosion,  but  only  moderately  to  erosion  by  water. 
Soils  which  occur  along  the  floodplains  are  the  most  varied  in  texture. 
These  soils  were  formed  in  depositions  by  the  river  and  have  textures 
which  range  from  sand  to  clay.   Carbonates  and  gypsum  concentrations  are 
common  in  the  substrata  and  since  textures  and  parent  materials  differ 
greatly,  the  erosion  hazards  of  these  soils  range  from  low  to  high. 

East  of  the  Pecos  River,  soils  are  also  quite  varied  in 
texture  and  depths.   Most  have  carbonate  accumulations  in  their  profiles 
with  some  of  these  accumulations  forming  hard  caliche  layers  which  cause 
shallow,  restrictive  layers.   These  soils  have  moderate  erosion  hazards. 
Some  soils  near  the  Pecos  River  Valley  were  derived  from  gypsum  parent 
materials  and  can  be  eroded  easily  by  both  wind  and  water.   Deep  sandy 
soils  are  also  found  throughout  the  eastern  side  of  the  river,  occurring 
as  billowy  sand  hummocks  or  as  large  dunes  formed  by  blowing  and  deposition 
of  these  soils.   If  these  sandy  soils  are  not  protected  by  vegetative 
cover,  the  wind  erodes  them  quickly. 

Because  of  the  wide-ranging  varieties  of  soil  types  in 
this  district  and  the  many  variations  in  vegetative  type  caused  by 
inconsistent  distribution  of  soil  types,  rehabilitation  of  disturbed 
soils  would  be  quite  complex.   Soils  determine  which  vegetative  species 
will  adapt  to  each  specific  site. 


2-3 


6.    Air  Quality 

In  general,  air  quality  in  the  Roswell  District  is  good. 
Summer  winds  flow  from  the  southeast,  becoming  southwesterly  in  the 
winter  and  early  spring.   Winds  in  the  Carlsbad  area  are  typical, 
averaging  10  miles  per  hour  (mph)  in  the  fall  and  16  mph  in  the  spring. 
Peak  velocities  reach  50  mph.   This  combination  gives  southeastern  New 
Mexico  some  of  the  best  conditions  in  the  nation  for  rapid  dispersal  of 
pollutants. 

There  are  occasional  winter  inversions  which  can  best  be 
seen  by  observing  the  emission  plume  patterns  of  potash  mines  in  east 
Eddy  and  Lea  Counties.   However,  these  inversions  are  of  short  duration 
because  of  storm  fronts  and  of  unstable  cold  air  masses  moving  through 
the  area.   Summer  inversions  last  longer  and  convection  columns  can 
occur  at  any  time  and  place,  particularily  in  the  summer  when  solar 
radiation  destabilizes  the  air  close  to  the  ground,  producing  air  turbu- 
lence. 

Wind  action  on  exposed  or  disturbed  soils  is  the  primary 
source  of  air  pollution  in  this  area.   These  soil  particles  create  dust 
storms  of  various  magnitudes,  depending  on  wind  velocity.   Mining  and 
both  oil  and  gas  operations  contribute  to  some  degree  of  air  pollution, 
with  air  quality  being  affected  by  emissions  produced  by  the  potash 
mines  located  southeast  of  Carlsbad.   These  emissions  are  particles  of 
potassium  chloride,  potassium  oxide,  silicon  dioxide,  and  water  vapor. 
The  use  of  hydrocarbons  in  the  various  phases  of  oil  and  gas  production, 
plus  the  burning  of  oil  field  wastes  contribute  to  air  pollution. 

Noise  pollution  is  created  by  the  use  of  heavy  equipment 
and  the  .operation  of  various  kinds  of  machinery  in  both  the  oil  and  gas 
and  the  potash  mining  industries. 


7.    Water  Resources 

There  are  four  major  water  basins  in  the  Roswell  District 
(map  1).   These  are  the: 

a.  Pecos  River  Basin 

b.  Texas  Gulf  Basin 

c.  Arkansas-White-Red  River  Basin 

d.  Rio  Grande  Basin 

Two  of  these,  the  Arkansas-White-Red  River 
Basin  and  the  Rio  Grande  Basin,  will  not  be  discussed  as  they  are  not 
currently  involved  in  oil  and  gas  activity. 
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a.    Pecos  River  Basin 

This  basin  has  an  area  of  25,922  square  miles 
and  extends  from  northcentral  New  Mexico's  Sangre  de  Cristo  Mountains, 
south  to  the  Texas  state  line,  a  distance  of  about  435  miles.   Major 
tributaries  of  the  Pecos  River  in  New  Mexico  are  the  Gallinas  River, 
Salt  Creek,  Rio  Hondo,  Rio  Felix,  Rio  Penasco,  Seven  Rivers,  Rocky 
Arroyo,  Dark  Canyon,  Black  River,  and  Delaware  River.   Surface  flow  is 
erratic  and  is  influenced  by  locally  heavy  rains.   According  to  gaging 
stations,  more  than  70  percent  of  the  annual  runoff  occurs  between  April 
and  August.   This  is  also  the  period  of  highest  thunderstorm  activity. 

The  average  seasonal  distribution  of  streamflow 
at  ten  gaging  stations  in  this  basin,  derived  for  a  10-year  period 
(1956-65)  is  presented  in  Table  1  (New  Mexico  Water  Resources,  November 
1976).   The  usable  average  annual  surface  water  supply  in  New  Mexico's 
Pecos  River  is  estimated  to  be  205,000  acre  feet. 
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Map  1 
New  Mexico  Water  Resources 
General  Map,  1974 
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Table  1 
Annual  Discharge,  1956-65 
(1,000  acre-feet) 

(Source:  New  Mexico  Water  Resources,  Assessment  for  Planning 
Purposes.  Bureau  of  Reclamation  and  the  State  of  New  Mexico. 
November  1976.) 


Maxi- 
mum 

243.2 
41.8 


Year  of 
Occurrence 


1958 


1958 


Mini- 
mum 


21.4 
1.8 


Year  of 
Occurrence 


1964 
1956 


307.3 

1958 

72.8 

1964 

140.7 

218.0 

1958 

85.0 

1964 

131.7 

16.8 

1958 

3.0 

1964 

7.8 

83.6 

1958 

9.0 

1965 

39.1 

101.1 

1958 

19.3 

1964 

59.2 

Station 

Pecos  River  near 

Anton  Chico 
Gallinas  Creek  near 

Montezuma 
Pecos  River  near 

Puerto  de  Luna 
Pecos  River  below 

Sumner  Dam 
Rio  Ruidoso  at  Hollywood 
Pecos  River  at  Carlsbad 
Pecos  River  at  Red  Bluff 


Sedimentary  rocks,  chiefly  unconsolidated  sand  and 
gravel;  and  sandstone,  are  the  important  aquifers  in  this  basin.   Alluvial 
aquifers  are  generally  stream-connected  and  are  recharged  by  local 
precipitation  and  flood  flows.   Water  levels  in  the  shallow  sand  and 
gravel  aquifers  of  this  district  have  declined  by  about  40  feet  since 
1940.   In  the  principal  artesian  aquifer,  the  static  head  has  declined 
from  60  feet  above  the  land  surface  in  1905  to  about  20  feet  below  the 
land  surface  in  1970.   These  data  are  shown  on  hydrographs  of  observation 
wells  southeast  of  Roswell  and  on  portfolio  map  16,  Observed  Changes  of 
Ground  Water  Level  and  Hydrographs  of  Selected  Wells."   These  hydrographs 
are  maintained  at  BLM' s  Roswell  District  Office.   Map  16  also  shows  a 
decline  of  the  water  level  in  the  Roswell  Artesian  Basin's  southern  end 
of  approximately  225  feet.   In  the  Carlsbad  area,  this  decline  has 
reached  20  feet  and,  in  these  areas,  sizeable  cones  of  depression  have 
been  created  which  extend  eastward  towards  the  Pecos  River. 

Under  1970  conditions,  ground  water  depletions  in 
the  Pecos  River  Basin  amounted  to  about  295,700  acre-feet,  consisting  of 
about  175,000  acre-feet  of  surface  water  and  120,000  acre-feet  of  water 
drawn  from  the  deep  aquifers.   The  Pecos  River  Basin  has  been  estimated 
to  contain  370  million  acre-feet  of  recoverable  fresh  and  slightly 
saline  ground  water,  with  another  25  million  acre-feet  of  ground  water 
containing  less  than  1,000  miligrams  per  liter  of  total  dissolved  solids 
also  being  available. 


Aver- 
age 

83.6 

14.4 
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Under  these  circumstances,  if  present  conditions  of 
use  and  recharge  continue,  the  natural  discharge  that  appears  as  base 
inflow  to  the  river  will  cease.   The  loss  of  this  discharge  will  adversely 
affect  all  of  this  district's  available  water  supply. 

Water  issuing  from  the  headwaters  region  is  of  good 
quality.   However,  the  quality  of  surface  water  is  a  serious  problem 
throughout  most  of  the  Pecos  River  Basin.   Dissolved  solids  in  the  river 
increase  downstream  to  the  extent  that  water  quality  becomes  marginal  in 
some  places.   Historically,  the  lower  reach  of  the  Pecos  has  been  notor- 
ious as  a  saline  river.   As  early  as  1582,  Spanish  explorers  noted  salt 
springs  and  seeps  along  it's  banks.   The  worse  area  is  known  as  Malaga 
Bend  where  brine  leaks  upward  from  the  aquifer  and  seeps  into  the  river's 
already  saline  waters.   These  brine  springs  and  seeps  have  been  estimated 
to  discharge  about  420  tons  of  dissolved  solids  daily,  of  which  370  tons 
are  sodium  chloride.   On  February  25,  1954,  a  sample  taken  from  the 
brine  aquifer  has  a  reported  total  concentration  of  dissolved  solids 
which  was  275,000  parts  per  million. 

Although  man's  activities  contribute  to  the  poor 
quality  of  water  in  this  river,  the  major  cause  is  the  soluble  nature  of 
the  water-bearing  formations  underlying  the  basins  and  to  those  surface 
materials  which  are  present  in  the  watershed.   Water  of  better  quality 
is  contributed  by  tributary  streams,  flood  flows,  and  precipitation. 

The  quality  of  ground  water  presents  few  problems  in 
the  northern  part  of  the  Pecos  River  Basin,  although  in  the  Roswell 
area,  the  encroachment  of  saline  water  into  the  fresh  artesian  aquifer 
threatens  irrigation  and  municipal  supplies  alike. 

b .    Texas-Gulf  Basin 

The  Texas-Gulf  Basin  in  New  Mexico,  commonly  referred 
to  as  the  Southern  High  Plains,  is  located  in  the  eastern  part  of  the 
State  and  contains  about  5,487  square  miles. 

Subareas  within  the  major  drainage  area  are  the  Lea 
Plateau  and  the  Brazos  River.   There  are  no  perennial  streams  in  the 
High  Plains  area,  although  a  few  intermittent  streams  may  flow  following 
summer  thunderstorms  which  are  common  during  July  and  August.   Most 
precipitation  either  infiltrates  the  soil  or  evaporates.   In  the  northern 
part  of  the  area,  a  number  of  broad,  shallow  draws  follow  the  slope  of 
the  plains  and  carry  water  only  at  times  of  heavy  precipitation.   These 
constitute  the  only  semblance  of  surface  drainage  in  this  part  of  the 
High  Plains.   However,  there  are  a  number  of  natural  lakes  which  intersect, 
or  nearly  intersect  the  water  table.   The  usable  average  of  annual 
surface  water  which  is  currently  available  in  this  basin  is  estimated  to 
be  13,800  acre-feet. 
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While  supplies  of  surface  water  are  limited,  large 
supplies  of  ground  water  can  be  found  in  most  of  the  unconsolidated 
sands  and  gravels  of  the  Ogallala  Formation  which  underlies  the  Texas- 
Gulf  Basin.   However,  large-scale  pumping  has  resulted  in  a  serious 
decline  in  the  availability  of  this  water  and,  in  some  areas  of  the 
Portales  Valley,  ground  water  is  nearing  depletion.   Lands  are  being 
abandoned  or  water  supplies  are  being  drawn  from  distant  sources. 

The  amount  of  ground  water  lost  from  the  basin, 
under  present  conditions,  is  about  359,800  acre-feet.   It  has  been 
estimated  that  about  30  million  acre-feet  of  fresh  ground  water  and  55 
million  acre-feet  of  slightly  saline  ground  water  are  recoverable  from 
aquifers  underlying  the  Texas-Gulf  Basin. 

Although  records  are  not  available  concerning  the 
quality  of  surface  water,  potable  ground  water  is  generally  available 
throughout  this  district.   At  a  few  localities,  however,  ground  water 
drawn  from  greater  depths  may  contain  somewhat  more  than  250  miligrams 
per  liter  of  either  sulfates  or  chlorides.   This  water  is  very  hard. 
Ground  water  ranging  in  quality  from  slightly  saline  to  brine  underlies 
this  area  in  massive  aquifers  although  they  are  generally  located  at 
progressively  greater  depths  than  is  the  more  usable  water. 

B.    Living  Components 

1 .    Vegetation 

a.    Aquatic  Plants 

Aquatic  vegetation  is  limited  within  the  Roswell 
District  and  is  presently  confined  to  small  areas  along  the  Pecos  and 
Canadian  Rivers  and  associated  reservoirs.   Wetland  areas,  especially 
along  the  rivers,  were  far  more  numerous  in  the  past.   A  steady  decline 
in  this  vegetative  type  has  occurred  since  1940  as  channel  and  drainage 
projects  have  been  constructed  along  with  impoundment  areas  designed  to 
benefit  agricultural  lands. 

Aquatic  .  :es  are  also  critical  habitat  for  migratory 
waterfowl  which  winter  on  both  the  Pecos  and  Canadian  Rivers.   Several 
of  these  sites  have  been  incorporated  into  the  federal  and  state  wildlife 
refuge  systems.   In  this  environmental  analysis  area,  Bitterlakes  National 
Wildlife  Refuge  is  one  of  these  refuges.   It  is  located  on  the  Pecos 
River  east  of  Roswell,  New  Mexico. 

A  listing  of  the  district's  water-associated  vegetation 
is  presented  on  Table  2.   Primarily,  this  listing  is  of  such  vegetation 
as  is  located  at  Bitterlakes  National  Wildlife  Refuge.   It  is  considered 
to  be  typical  of  the  district's  wetland  sites. 
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Table  2 
Water-Associated  Vegetation 

(Source:   A  Manual  of  Aquatic  Plants,  Fassett,  1940) 


Common  Name 


Saltcedar 

Seep  Willow 

Widgeongrass 

Muskgrass 

Saltgrass 

Scratchgrass 

Marshcane 

Wirerush 

Sedge 

Cattail 

Pondweed 


Taxonomic  Name 

Tama/vLx.  tza.moi>Aj>i>Ajr\a. 
BKCLCchafLO)  glu£tno6a 
RuppZa  mzhJjtwa. 
Chcuta  i,p. 

V.u>ticktu  &&u.c£a 
Uuhlzn.bth.Qia  cu>pQJhi{otLa. 
PhAagmitej,  commun>U> 
Junciu  6p. 
ScuApcu,  6p. 
Typha.  &p. 
VotamogoXoYi  £>p. 


Special  brackish-water  green  algae,  BatopktAa  OZhMtldJuL, 
is  found  only  in  gypsum  sinks  in  southeastern  New  Mexico  and  in  the  area 
of  the  Gulf  of  Mexico. 

At  the  present  time,  oil  and  gas  operations  have  had 
little  effect  on  aquatic  vegetation  along  the  rivers.   Some  diking  and 
drainage  of  small  areas  to  facilitate  test  drilling  may  have  occurred  in 
the  past,  but  little  evidence  or  documentation  is  available.   No  major 
oil  spills  have  been  documented  on  either  of  these  river  systems. 

b.    Terrestrial  Plants 

The  entire  district  lies  within  two  life  zones:   the 
Upper  and  Lower  Sonoran.   These  zones  contain  seven  major  vegetative 
types:   grassland,  desert  shrub,  mesquite,  shinnery  oak,  creosote  bush, 
pinon- juniper,  and  saltcedar.   The  latter  is  located  in  the  Pecos  River 
bottom. 

The  grassland  vegetative-type  covers  most  of  this 
district.   Dropseeds  and  gramas  are  the  principal  grass  species  with  the 
drainage  bottoms  being  dominated  by  tobosa  and  sacaton  and  burrograss 
dominating  the  flats  adjacent  to  the  Pecos  River  Valley,  intermingled 
with  minor  amounts  of  tobosa  and  grama  grasses. 
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Many  forbs  can  be  found  throughout  the  district. 
Their  numbers  fluctuate  considerably  from  year-to-year,  depending  on 
moisture  conditions. 

In  the  district's  east  and  southeastern  areas, 
shinnery  oak  and  mesquite  are  the  dominant  vegetative  types.   South  and 
west  of  Carlsbad,  New  Mexico,  desert  shrubs  and  creosote  are  dominant. 
In  the  foothills  of  the  Guadalupe  and  Sacramento  Mountains  along  the 
district's  western  edge,  and  in  the  extreme  north,  near  the  towns  of 
Corona  and  Santa  Rosa,  pinon-juniper  trees  can  be  found. 

Oil  and  gas  operations  have  affected  plants  to  the 
extent  that  vegetation  has  been  removed  to  facilitate  the  construction 
of  roads,  drill  sites,  and  pipelines.   The  amount  of  this  disturbance  is 
related  to  the  number  of  wells  and  to  their  depth.   Shallow  wells  require 
smaller  drilling  pads  than  do  deeper  wells.   This  is  due  to  equipment 
and  materials  requirements.   Excavation  of  caliche  pits  also  require 
removal  of  vegetation.   (Appendix  C  lists  terrestrial  plants  which  occur 
in  this  area.) 

2.    Wildlife 

The  Roswell  District's  administrative  boundaries  encompass 
a  wide  variety  of  habitat  types  and  associated  animal  life.   Appendix  D 
lists  the  different  habitat  types  and  related  wildlife  species  that 
would  be  impacted  by  oil  and  gas  activities  (Source:   East  Roswell 
Grazing  ES  and  Run  Wild  Program  1979). 

At  the  present  time,  several  groups  of  animals  are  receiving 
major  management  considerations  from  state  and  federal  agencies.   These 
groups  can  be  segregated  into  the  following  four  categories:   game 
animals,  migratory  waterfowl,  predators,  and  species  classified  as 
threatened  or  endangered  (Appendix  E) . 

The  major  big  game  species  within  the  district  are  pronghorn 
antelope  and  mule  deer.   Approximately  two-thirds  of  the  district  is 
classified  as  primary  or  potential  antelope  habitat.   The  majority  of 
the  primary  habitat  lies  just  east  of  the  Pecos  River  and  extends  almost 
to  the  Texas  border.   The  district  produces  approximately  40  percent  of 
the  antelope  hunting  opportunities  in  the  state. 

Mule  deer  are  scattered  throughout  the  district  with 
major  concentrations  being  located  within  the  Capitan  Mountains,  the 
eastern  portion  of  the  Sacramento  Mountains,  and  the  Guadalupe  Mountains. 
The  Guadalupe  Mountain  deer  herd  is  one  of  the  more  important  in  the 
state.   Heavy  pressure  by  hunters  and  a  continuing  high  reproductive 
rate  have  established  a  continuous  and  ample  supply  of  deer  for  hunter 
opportunities . 
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Texas  White-tailed  deer  are  fairly  common  in  the  Sacramento 
Mountains  and  a  few  are  harvested  every  hunting  season.   The  range  of 
the  sandhill  deer,  a  remnant  population  of  Texas  White-tails,  is  found 
principally  east  of  Roswell  just  below  the  Caprock  escarpment.   Histori- 
cally, these  deer  ranged  over  all  of  the  sand  country  east  of  the  Pecos 
River.   This  range  has  been  greatly  reduced  and  this  particular  popula- 
tion of  whitetails  has  declined  to  a  few  scattered  animals. 

Bear  and  turkey  are  found  in  a  scattered  distribution  in 
the  upper  elevations  of  the  western  edge  of  the  district.   Most  habitat 
for  these  species  is  limited  to  small  areas  within  the  district  which 
are  located  on  lands  administered  by  the  Forest  Service. 

Barbary  sheep,  an  introduced  species  from  Africa,  are 
located  on  the  Piedmont  hills  adjacent  to  the  Hondo  River.   Limited 
hunts  for  this  species  have  been  held  since  1967  and,  at  this  time,  the 
herds  are  apparently  in  a  healthy  condition  and  are  expanding  their 
range. 

A  wide  variety  of  upland  game  species  are  native  to  the 
district.   Mourning  doves  and  scaled  quail  are  well  distributed  over  the 
entire  area  and  support  the  bulk  of  upland  hunting  opportunities.   The 
highly  eruptive  extremes  in  population  fluctuations,  characteristic  of 
scaled  quail  populations,  are  less  pronounced  in  this  area  as  compared 
to  other  areas  within  the  state.   Presumably  this  difference  is  due  to 
the  more  stable  climatic  conditions  of  southeastern  New  Mexico.   Desert 
grasslands  and  sand  country  constitute  the  optimum  habitat  for  these 
birds.   Bobwhite  quail  are  found  on  the  eastern  fringe  of  the  district. 
This  area  represents  the  western  limit  of  the  geographic  distribution  of 
this  particular  species  and  is  at  best  marginal  habitat.   Populations 
fluctuate  markedly  with  climatic  conditions. 

From  a  management  standpoint,  the  district's  most  important 
gamebird  is  the  lesser  prairie  chicken.   This  bird  is  subject  to  high 
population  fluctuations.   With  the  level  of  relative  abundance  considered 
to  be  between  12,000  and  15,000  in  the  state.   Present  distribution  is 
localized  in  areas  of  brush-grassland  prairies  (shinnery  oak/sand  sagebrush 
habitats)  in  the  eastern  and  northeastern  portions  of  the  district.   The 
major  chicken  population  can  be  found  in  an  area  described  in  the 
Roswell  District's  Caprock  Habitat  Management  Plan  (HMP) .   This  plan  was 
completed  in  1980.   Hunters  are  attracted  from  throughout  the  United 
States  to  participate  in  hunting  this  game  bird. 

Although  a  few  waterfowl  reside  yearlong  within  the 
boundaries  of  the  district,  the  majority  of  waterfowl  listed  in  Appendix 
D  utilize  the  district  only  during  migration  and  winter.   All  available 
surface  water  within  the  district  is  utilized  by  migrating  waterfowl  but 
important  concentrations  and  wintering  habitat  are  found  only  in  the 
Pecos  Valley. 
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A  large  percentage  of  the  world's  population  of  lesser 
sandhill  cranes  winter  in  southeastern  New  Mexico  and  adjacent  portions 
of  Texas.   As  many  as  70,000  have  been  counted  at  one  time  on  refuge 
roosts.   Crane  populations  usually  peak  on  the  refuge  in  late  October 
and  then  gradually  disperse  over  the  entire  wintering  area.   Other 
important  crane  roosts  are  located  along  the  Pecos  River  from  Fort 
Sumner  to  Artesia  and  particularly  on  the  playa  lakes  found  in  Roosevelt 
and  Lea  Counties . 

Predatory  animals  which  have  received  special  attention 
are  divided  into  two  groups:   avian  predators  (raptors),  and  mammalian 
predators.   Year-round  resident  raptors  include  the  golden  eagle,  Harris' 
hawk,  great  horned  owl,  burrowing  owl,  red-tailed  hawk,  marsh  hawk,  and 
kestrel.   Ecologically,  the  district  is  extremely  important  as  a  migra- 
tion and  wintering  range,  concentrating  large  numbers  of  various  raptors. 

Notable  mammalian  predators  include  the  coyote,  bobcat, 
mountain  lion,  and  four  species  of  fox:   kit,  swift,  gray,  and  red. 
Coyotes  and  bobcats  are  abundant  district-wide  and  have  been  the  target 
for  extensive  predator  control  programs,  particularly  on  sheep  grazing 
ranges  and  the  surrounding  areas  west  of  the  Pecos  River.   Mountain 
lions,  which  are  regarded  by  the  State  of  New  Mexico  as  game  animals, 
are  relatively  scarce  and  primarily  confined  to  the  mountainous  and 
broken  country  on  the  western  fringe  of  the  district. 

Fish  populations  are  restricted  to  those  few  areas  that 
maintain  a  yearlong  supply  of  fresh  water.   Due  to  excessive  siltation, 
shallow  depth,  and  frequent  drawdowns,  reservoirs  along  the  Pecos  River 
provide  little  in  the  way  of  game  fish  habitat  but  abound  with  rough 
fish  species.   Alamogordo  Lake,  its  tailwater,  and  the  14-mile  section 
of  the  river  between  McMillan  and  Avalon  Reservoirs  provide  moderate 
game  fish  habitat.   Channel  catfish,  bluegill,  white  bass,  and  green 
sunfish  are  predominant  game  fish  in  the  river.   Nongame  fish  include 
gizzard  shad,  river  carpsucker,  gars,  and  carp. 

Some  year  round  fisheries  habitat  can  be  found  on  the 
Black  River,  a  tributary  of  the  Pecos  River,  located  in  the  southernmost 
portion  of  the  district.   There  is  some  stocking  of  livestock  watering 
tanks  and  other  storage  structures  with  fish,  but  this  practice  is  of  a 
limited  nature.   During  the  Winter,  trout  are  stocked  in  the  Pecos  River 
below  McMillan  Dam  and  in  the  Black  River,  by  the  New  Mexico  Department 
of  Game  and  Fish  (NMDG&F). 

a.    Threatened  or  Endangered  Species 

The  Endangered  Species  Act  of  1973  requires  that  all 
BLM  actions  be  evaluated  as  to  their  effect  on  threatened  or  endangered 
species.   It  is  Bureau  policy  to  give  equal  consideration  to  state- 
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listed  threatened  or  endangered  species.   Appendix  E  presents  a  list  of 
threatened  or  endangered  wildlife  species  that  may  occur  in  the  Roswell 
District.   This  list  was  compiled  from  the  1979  NMDG&F  "Handbook  of 
Species  Endangered  in  New  Mexico." 

For  the  Roswell  District,  the  following  plant  species 
are  listed  as  threatened  or  endangered  as  of  April  7,  1980,  pursuant  to 
this  Act. 

1)    Kuenzler  Hedgehog  Cactus,  Echi.no Q.QA.U&    ku.2.nzl&iLL, 
(endangered),  (Castetter,  Pierce,  and  Schwerein) 
Benson,  Cactus  and  Succulents  Society  Journal  48:77- 
82 

Range :   Apparently  limited  to  the  Rio  Elk  Canyon  on 
the  east  slope  of  the  Sacramento  Mountains.   Could 
occur  elswhere  in  the  area. 


Type  Locality:   Elk,  New  Mexico,  Horst  Kuenzler 
(3585),  May  5,  1968,  University  of  New  Mexico, 
55571. 


Habitat:   Growing  only  on  gently  sloping  limestone 
outcrops.   E.  kwinzZzAL   appears  as  very  scattered 
individuals  which  are  located  in  rock  crevices.   A 
pinon-juniper  association  dominates  the  area  with 
many  of  the  species  of  a  more  mesic  low  woodland. 


2)    Lee  Pincushion  Cactus,  Con.ypha.ntha  i>mzojJL   var 
IZQsl   (Rose).   Benson,  The  Cacti  of  the  United  States 
and  Canada.   New  Names  and  Nomenclatural  Combinations; 
Cactus  and  Succulents  Society  Journal  41:185-190, 
1969. 

Type  Locality:   Known  only  in  Rattlesnake  Canyon  and 
it's  tributaries  within  the  Carlsbad  Caverns  National 
Park. 

Habitat:   The  tops  of  limestone  ridges.   Most  plants 
grow  within  the  cracks  of  rocks  on  north-facing 
slopes. 


Two  other  plant  species,  Gyp  Buckwheat,  Efblogonim 
gypAOpkillum,    Woot.  and  Standi.  Contr. ,  U.  S.  Nat.  Herb.  16:118,  and  Mc 
Kittnick's  Pennyroyal,  Htdoma  apZcublatum ,    are  presently  being  proposed 
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by  the  U.  S.  Fish  and  Wildlife  Service  to  be  listed  as  threatened  under 
50  CFR  17.   Additionally,  the  area  containing  this  species  is  being 
proposed  as  critical  habitat.   This  plant  is  only  known  to  occur  on  the 
Seven  River  Hills,  southwest  of  Lakewood  in  Eddy  County,  New  Mexico. 
It's  habitat  is  semi-arid  hillsides  with  layers  of  pure  gypsum  crystals 
showing.   These  plants  grow  in  the  gypsum  layers.  In  the  past,  this 
plant  has  been  disturbed  by  off-road  vehicle  use  in  the  habitat  area, 
and  by  construction  of  a  caliche  road  which  is  being  used  in  oil  and  gas 
development.  The  current  list  of  threatened  or  endangered  plant  species 
can  be  updated  by  additions  or  deletions  as  new  biological  information 
becomes  available. 

Under  the  proposed  action  with  attached  standard 
stipulations  and  mitigation  measures  a  "no  effect"  determination  could 
be  made  for  the  listed  federal  and  state  threatened  or  endangered  species. 

The  Bureau  of  Land  Management  is  responsible  for 
assuring  that  potential  effects  on  any  sensitive,  threatened,  or  endangered 
animal  or  plant  species  are  evaluated  before  any  leases  are  issued  or 
before  any  actions  on  a  lease  are  authorized.   If  any  adverse  effects 
are  found,  some  restrictions  may  be  necessary.   In  extreme  cases,  a 
lease  may  not  be  issued,  or  a  well  site  may  be  relocated. 

The  lessee/operator  may  be  authorized  to  conduct 
this  impact  evaluation  at  his  own  expense.   However,  should  this  be 
permitted,  the  evaluation  must  be  completed  by,  or  under  the  supervision 
of,  a  qualifed  resource  specialist  who  meets  the  district  manager's 
approval.   Upon  completion  of  this  evaluation,  an  acceptable  report  must 
be  provided  to  the  district  manager  and  must  identify  the  effects  of  the 
proposed  action  on  threatened  or  endangered  species  or  their  habitat 
which  can  be  anticipated.   Alternatives  and/or  proposed  mitigating 
measures  must  also  be  considered  where  impacts  can  be  expected. 

C.    Human  Values 

1.    Recreation 

Recreational  uses  on  public  lands  in  the  Roswell  District 
primarily  involve  extensive  activities  which  are  not  dependent  upon 
physical  developments.   Recreational  values  on  most  of  this  district's 
public  lands  have  been  considered  in  first  generation  land  use  plans.   A 
smaller  portion  of  the  district,  known  as  the  East  Roswell  Area,  has 
received  second  generation  land  use  planning.   Some  of  the  public  lands 
in  the  western  and  northern  portions  of  the  district  have  not  been 
included  in  any  land  use  plans. 
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The  East  Roswell  Area,  which  includes  public  lands  east 
of  the  Pecos  River  in  Chaves,  Eddy,  and  Lea  Counties,  has  been  inventoried 
for  recreational  potential  using  the  Bureau's  Recreation  Information 
System  (RIS).   These  procedures  determine  the  inherent  recreational 
values  of  natural  resources  on  public  lands  as  well  as  statistics  for 
current  and  projected  visitor  use  (for  further  information,  see  Bureau 
Manuals  6110,  6111,  and  6112).  According  to  BLM  planning  criteria  (BLM 
Manual  6111) ,  inventory  of  the  public  lands  in  this  area  showed  that 
opportunities  for  winter  sports,  water  sports,  collecting,  and  sight- 
seeing varied  from  severely  limited  to  nonexistent.   These  activities 
are  limited  due  to  either  problems  with  the  climate  or  because  the 
necessary  resources  are  not  available  on  those  public  lands  being 
administered  by  the  BLM. 

Hunting  is  the  most  frequent  recreation  activity,  accounting 
for  about  18,300  visitor  days  on  public  lands  in  1977.   Animals  hunted 
included  mule  deer,  pronghorned  antelope,  dove,  quail,  lesser  prairie 
chicken,  pheasant,  ducks,  geese,  lesser  sandhill  crane,  coyote,  and 
rabbit.   All  of  the  area's  public  lands  are  legally  open  to  hunting,  but 
some  lands  are  not  physically  accessible  due  to  restrictions  imposed  by 
nonpublic  land.   Fishing  is  second  in  popularity,  accounting  for  approx- 
imately 2,500  visitor  days,  all  on  the  Pecos  River.   The  use  of  off-road 
vehicles  (ORVs)  ranks  third  in  popularity.   This  use  accounted  for  about 
1,700  visitor  days  in  1977. 

According  to  New  Mexico's  1976  Statewide  Comprehensive 
Outdoor  Recreation  Plan  (SCORP),  the  following  recreational  activities 
are  most  important  in  the  Roswell  District;  horseback  riding,  fishing, 
photography,  picnicking,  sightseeing,  hiking,  birdwatching,  camping, 
visiting  historical  sites,  small  game  hunting,  trailbiking/4-wheeling, 
and  rockhounding.   Some  of  these  activities  also  take  place  in  urban 
environments  and  do  not  accurately  reflect  uses  occurring  on  public 
lands. 

Decisions  based  on  BLM  land  use  plans  call  for  the  protec- 
tive management  of  three  areas  in  this  district:   the  Mathers  Natural 
Area,  the  proposed  Guadalupe  Wilderness,  and  the  Mescalero  Sands  area. 
Potential  development  opportunities  were  identified  for  the  Haystack 
Mountain,  North  Dunes,  and  Red  Bluffs  recreation  sites.   Off-road  vehicle 
designations  proposed  in  land  use  plans  for  the  East  Roswell  Area  were 
completed  on  October  9,  1979.   These  designations  include  about  44 
percent  of  the  district's  public  lands.   Protective  stipulations  to 
implement  recreation  land  use  decisions  are  included  as  standard  operating 
procedures  in  the  proposed  action. 
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The  Roswell  District  contains  an  estimated  500  caves, 
with  200  actually  having  have  been  located.   Thirty  of  these  have  been 
intensively  inventoried  and  22  have  had  gates  and/or  fences  installed. 
The  first  cave  management  program  in  the  Bureau  was  developed  in  this 
district,  beginning  in  1967,  due  to  the  intensity  of  public  interest  and 
abundance  of  cave  resources.   Caves  in  Southeastern  New  Mexico  have  also 
achieved  national  or  international  significance  due  to  their  scientific 
or  recreational  values.   Two  BLM-managed  caves  are  designated  and  register- 
ed National  Natural  Landmarks  (Fort  Stanton  and  Torgac  Caves)  while  five 
other  caves  at  McKittrick  Hill  are  currently  being  considered  for  landmark 
designation. 

Recreational  use  of  some  of  the  gated  caves  where  entrance 
permits  are  issued  has  increased  from  1286  cave  visits  in  1975  to  2344 
in  1979,  but  the  number  of  permits  issued  has  declined  during  the  past 
two  years.   Use  records  or  valid  estimates  of  the  number  of  visits  are 
not  available  for  those  caves  which  are  not  subject  to  permit  requirements. 

During  1970,  eleven  caves  were  segregated  from  appropriation 
under  the  general  mining  and  public  land  laws,  in  order  to  protect  their 
fragile  resource  values.   One  other  cave  was  segregated  from  appropria- 
tion under  the  mineral  leasing,  public  land,  and  general  mining  laws.   A 
stipulation  for  the  protection  of  cave  resources  is  included  as  a  standard 
operating  procedure  in  the  proposed  action. 

2 .    Wilderness 

Nine  inventory  units  in  the  Roswell  District  are,  currently 
under  consideration  as  wilderness  study  areas  (WSAs) .   These  studies 
were  instigated  because  the  Federal  Land  Policy  and  Management  Act 
(FLPMA)  directs  the  Secretary  of  the  Interior  to  review  all  roadless 
areas  of  the  public  lands  which  total  5,000  or  more  contiguous  acres  for 
their  wilderness  potential.   Those  roadless  areas  with  less  than  5,000 
acres  but  which  are  contiguous  with  lands  being  managed  by  another 
federal  agency  are  also  subject  to  review,  if  those  other  federal  lands 
have  been  formally  determined  to  have  present  or  potential  wilderness 
values . 


Section  603(a)  of  FLPMA  provides  that  the  BLM  shall 
review  the  wilderness  potential  of  it's  natural  and  primitive  areas 
designated  before  November  1,  1975,  which  are  known  as  "Wilderness 
Instant  Study  Areas."   Section  603(c)  of  FLPMA  requires  that  lands  under 
wilderness  review  shall  be  managed  in  a  manner  which  would  not  impair 
the  suitability  of  such  areas  for  preservation  as  wilderness. 
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However,  existing  mining,  grazing,  and  mineral  leasing 
uses  were  specifically  exempted  from  the  nonimpairment  standard  contained 
in  Section  603(c)  and  most  of  the  wilderness  study  areas  of  this  district 
are  already  under  existing  leases. 

The  BLM  has  developed  the  following  framework  to  accomplish 
the  mandate  of  Section  603  of  FLPMA  for  the  wilderness  program  which 
covers  the  following  elements: 

a.    Wilderness  Review  -  The  wilderness  review 

process  has  three  phases:   inventory,  study, 
and  the  report  to  Congress. 

1  -    Inventory  -  The  inventory  phase  involves 
locating  those  areas  of  the  public  lands  which 
contain  wilderness  resources  and  determining 
if  they  meet  the  criteria  established  by  Congress. 
Such  areas  are  then  identified  as  wilderness 
study  areas  (WSAs). 

2.    Study  -  The  study  phase  involves  the 
process  of  determining,  through  careful  analysis, 
which  wilderness  study  areas  will  be  recommended  as 
suitable  for  wilderness  designation  and  which 
will  be  recommended  as  unsuitable.   These 
determinations  are  made  through  the  BLM's  land 
use  planning  system  and  consider  all  values, 
resources,  and  uses  of  the  public  lands. 

3-    Reporting  -  The  reporting  phase  consists 
of  actually  forwarding  these  recommendations 
concerning  suitability  through  the  Secretary  of 
the  Interior  and  the  President  to  Congress. 
Mineral  surveys  required  by  the  law,  environmental 
statements,  and  other  data  are  also  submitted 
along  with  these  recommendations. 

b.    Instant  Study  Areas  -  The  law  states  that 

wilderness  recommendations  on  all  public  land 
areas  which  were  formally  designated  as  natural 
or  primitive  areas  prior  to  November  1,  1975, 
will  be  reported  to  the  President  by  July  1, 
1980.   There  are  55  such  areas  on  the  public 
lands  in  the  United  States. 
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c.  Interim  Management  -  Congress  also  requires 
that  BLM  will  manage  lands  which  meet  the  legal 
criteria  for  wilderness  study  areas  in  such  a 
way,  and  in  accordance  with  the  law,  as  not  to 
impair  their  suitability  for  wilderness  designa- 
tion by  Congress  until  that  body  designates 
such  areas  as  wilderness  or  denies  such  designa- 
tion by  legislative  action. 

d.  Long-term  Wilderness  Management  -  Congress 
makes  the  final  determination  concerning  wilder- 
ness designation  for  each  area.   Once  designated, 
these  additions  to  the  national  wilderness 
preservation  system  are  managed  by  BLM  according 
to  provisions  of  the  1964  Wilderness  Act  and 

the  1976  Federal  Land  Policy  and  Management  Act. 

The  wilderness  inventory  phase  for  public  lands  in  New 
Mexico  was  completed  on  November  14,  1980,  although  Bureau  decisions  are 
subject  to  appeal  procedures  and  may  be  modified.   As  they  affect  lands 
in  the  Roswell  District,  these  decisions  include  inventory  units  in  the 
following  categories  which  are  still  under  wilderness  review: 

a.  Four  units  containing  29,511  acres  of  the 
public  lands  have  been  selected  as  "wilderness  study  areas  (WSAs);" 

b.  A  BLM  decision  concerning  wilderness  study  area 
(WSA)  identification  for  four  units  containing  4,830  acres  was  deferred, 
pending  decisions  on  contiguous  Forest  Service  or  National  Park  Service 
lands; 

c.  A  decision  was  also  made  to  drop  one  unit 
containing  10,540  acres  from  wilderness  review; 

d.  The  Mathers  Natural  Area,  an  "instant"  WSA 
containing  362  acres,  has  been  reported  to  the  Secretary  of  the  Interior 
as  being  unsuitable  for  wilderness  designation. 

Public  lands  which  are  selected  as  wilderness  study 
areas,  will  be  studied  in  the  Bureau's  land  use  planning  system.   Bureau 
recommendations  from  this  study  process  are  scheduled  to  be  completed  by 
September  1987.   A  final  decision  concerning  designation  of  the  area  as 
a  wilderness  may  be  made  by  Congress  after  reports  and  recommendations 
have  been  submitted. 
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3.    Cultural  Values 

The  Cultural  Resources  portion  of  this  environmental 
assessment  is  based  on  the  Class  I  Cultural  Resource  Overview  (Camilli 
and  Allen,  1979)  which  is  on  file  at  the  Bureau  of  Land  Management's 
(BLM's)  Roswell  District  Office. 

a.  Prehistoric  Use 

Prehistoric  occupation  of  the  Roswell  District  began 
about  12,000  years  ago.   In  fact,  some  of  the  earliest  evidence  of  Man's 
presence  in  the  New  World  has  been  found  in  this  district.   Such  sites 
include  Blackwater  Draw  near  Portales  and  cave  sites  within  the  Guadalupe 
Mountains . 

Early  man  seems  to  have  occupied  sites  within  this 
district  from  Paleo-Indian  through  the  Archaic  and  into  Cermaic  periods. 
For  much  of  this  area,  subsistence  patterns  and  site  types  do  not  change 
substantially  between  the  Archaic  and  Ceramic  periods.   Where  subsistence 
continued  to  be  based  on  hunting  and  gathering,  the  sites  remain  as 
campsites,  with  no  permanent  habitation  structures.   Pottery  appears  on 
the  Ceramic-phase  sites  but  not  on  Archaic  sites. 

Along  the  Pecos  and  Canadian  Rivers,  and  in  the 
Sacramento  Mountains,  there  appears  to  be  evidence  of  a  definite  transit- 
ion from  the  hunting  and  gathering  subsistence  tradition  of  the  Archaic 
Period  to  a  subsistence  based  on  agriculture.   Permanent  habitation 
sites  such  as  pueblos  are  associated  with  this  period. 

Caves  and  rock  shelters  in  the  Guadalupe  Mountains 
seem  to  have  been  used  throughout  all  these  periods.   During  the  Ceramic 
Period,  the  people  employed  ring  middens  or  mescal  pits  to  roast  agave 
roots  for  food. 

b.  Historical  Use 

At  first,  use  of  this  area  during  historic  times  was 
based  on  the  grazing  of  cattle  on  large  ranches.   Passage  of  the  Homestead 
Act  helped  to  change  settlement  patterns  in  this  area  from  open  rangeland 
to  smaller,  fenced  ranches. 

The  first  major  change  in  the  pastoral  dominance  of 
this  area  began  in  the  1920' s  with  the  development  of  the  potash  and  oil 
and  gas  industries  which  continue  to  be  important  to  the  area. 

Sites  involved  with  the  evaluation  of  early  man  in  this 
area  became  more  important  as  southeastern  New  Mexico  began  to  develop. 
With  the  growth  of  cultural  awareness  in  this  area,  these  sites  became 
important  for  the  information  that  they  provide  about  the  past,  including 
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man's  use  and  abuse  of  the  environment  and  their  consequences.   Informa- 
tion is  obtained  from  the  artifacts,  their  relationships  to  each  other  on 
the  site,  and  through  the  variety  of  analysis  which  are  possible,  e.g.: 
radiocarbon  dating,  pollen  analysis,  and  thermoluminescence,  to  name  a 
few. 

Approximately  520  cultural  resource  sites  have  been 
inventoried  on  public  lands  within  the  Roswell  District.   In  addition  to 
these  sites,  75  similar  sites  have  been  inventoried  on  lands  where  the 
surface  rights  are  privately  owned  but  where  the  federal  government 
retains  all  mineral  rights,  three  on  lands  where  the  state  owns  surface 
rights  and  the  federal  government  owns  mineral  rights,  with  one  site 
being  located  in  a  wildlife  refuge.   In  this  latter  instance,  the  federal 
government  also  owns  the  mineral  rights.   Finally,  63  sites  have  been 
located  on  "withdrawn"  lands. 

Several  sites  in  the  Roswell  District  have  been  listed  on 
the  National  Register  of  Historic  Places,  while  others  have  been  nominated 
for  such  listing,  and  still  others  have  been  determined  to  be  eligible 
for  nomination  to  the  National  Register. 

As  of  July  1980,  Feather  Cave  is  listed  on  the  National 
Register  and  both  the  Mescalero  Sands  Archeological  District  and  Pope's 
Artesian  Well/Camp  Site  have  been  nominated  for  such  listing.   Sites 
which  have  been  determined  to  be  eligible  for  inclusion  on  the  National 
Register  include:   Maroon  Cliffs  Archeological  District,  AR-6-73;  AR-30- 
6-30;  HI-30-6-190  (the  Potash  Bull  Wheel),  AR-30-6-1034 ,  AR-30-6-1047 
(MS-C9),  Sites  LA-11809  through  LA-11822,  Archeological  District  (Brantley 
Dam),  the  Laguna  Plata  Archeological  District,  and  the  Waste  Isolation 
Pilot  Project  (WIPP)  area. 

New  Mexico's  State  Historic  Preservation  officer  and  the 

BLM's  representative  met  in  consultation  on  July  1980.   At  that  time  it 

was  agreed  that  the  following  sites  appear  to  meet  the  criteria  of 
eligibility  to  the  National  Register: 

NM-06-1630,  1632,  1629,  1631,  354,  939,  1855,  702, 
1938,  1813,  1851,  1852,  1842,  1856,  1853,  954,  952, 
1131,  1089,  299,  267,  290,  291,  2088,  307,  2117, 
2118,  993,  973,  950,  970,  946,  947,  1113,  1155, 
1159,  794,  586,  1956. 

Consultation  with  the  Advisory  Council  on  Historic  places 
concerning  the  eligibility  of  sites  is  proceeding. 

4 .    Visual  Resources 

Visual  characteristics  within  the  Roswell  District  are  a 
combination  of  topographic  relief,  vegetative  cover,  and  manmade  alterations 
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(cultural  modifications).   The  district's  visual  character  can  best  be 
summarized  as  a  low,  rolling  prairie  which  is  bisected  by  the  north  to 
south  trend  of  the  Pecos  River  valley,  blending  into  a  mountainous 
landscape  to  the  west.   Topographic  characteristics  are  described  in 
this  nonliving  components  section.   Vegetative  characteristics  are 
described  in  the  living  components  section  of  this  chapter  and,  therefore, 
will  not  be  repeated  here. 

Cultural  modifications  are  scattered  throughout  this  area 
and  include  fences,  stock  watering  facilities,  ranch  buildings,  oil  and 
gas  exploration  and  production  facilities,  highways,  roads,  potash 
refineries,  pipelines,  powerlines,  railroads,  and  vegetative  treatments. 
Depending  on  the  attitude  of  the  viewer,  all  these  modifications  may  or 
may  not  be  seen  as  visual  intrusions.   Although  most  facilities  located 
on  public  lands  will  cause  an  impact  to  scenic  quality,  some  facilities, 
windmills  in  particular,  are  considered  by  many  people  to  be  symbols  of 
the  western  lifestyle  and  to  add  a  certain  charm.   In  intensively  developed 
oil  and  gas  fields,  the  facilities  give  a  busy  appearance  to  the  landscape 
and  dominate  the  scene.   Potash  refineries  also  tend  to  dominate  their 
localities. 

Landscape  character  in  about  97  percent  of  the  area  has 
been  inventoried  and  rated  according  to  the  Bureau's  Visual  Resource 
Management  (VRM)  system.   There  are  two  phases  to  this  system:   1. 
determination  of  the  permanent  or  interim  VRM  class,  and  2.   determination 
of  contrast  ratings  for  proposed  projects.   How  contrast  ratings  and  VRM 
Classes  are  determined  is  discussed  in  Chapter  3.   The  visual  or  scenic 
value  of  an  area  indicates  its  VRM  classification  with  visual  quality, 
visual  sensitivity,  and  visual  distance  being  considered. 

Visual  quality  is  the  relative  level  of  natural  beauty  of 
a  landscape,  in  terms  of  the  form,  line,  color,  and  texture  of  the  topo- 
graphy, vegetation,  and  structures.   These  are  rated  by  using  a  matrix 
which  considers  landform,  color,  water,  vegetation,  uniqueness,  and 
intrusions.   Application  of  this  matrix  to  a  given  area  produces  a 
numerical  rating  for  scenery  which  is  translated  into  "A"  for  high 
quality;  "B"  for  average;  or  "C"  for  low  quality.   Visual  sensitivity  is 
the  measure  of  the  public's  concern  for  an  area's  visual  quality. 
Visual  distance  is  that  portion  of  a  landscape  which  is  visible  from 
major  travel  routes  or  use  areas.   (For  a  discussion  of  Visual  Resource 
management  procedures,  see  BLM  Manual,  Sections  8411  and  8431.) 

There  are  five  possible  classes  in  the  VRM  system.   Class 
I  primarily  provides  for  natural  ecological  changes  and  is  applied  to 
primitive/wilderness  areas,  some  natural  areas,  and  other  similar  situa- 
ions  where  management  activities  are  to  be  restricted.   Class  II  provides 
that  changes  in  any  of  the  basic  elements  (form,  line,  color,  or  texture) 
caused  by  a  management  activity  should  not  be  evident  in  the  characteris- 
tic landscape.   Class  III  provides  that  changes  in  the  basic  elements 
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caused  by  a  management  activity  may  be  evident  in  the  characteristic 
landscape.   Class  III  provides  that  changes  in  the  basic  elements  caused 
by  a  management  activity  may  be  evident  in  the  characteristic  landscape, 
but  should  remain  subordinate  to  the  existing  visual  quality.   Class  IV 
provides  that  changes  in  the  basic  elements  may  subordinate  the  original 
form,  line,  color,  and  texture.   Class  V  is  a  temporary  classification 
which  indicates  that  change  is  needed.   It  is  applied  to  areas  where  the 
natural  character  has  been  disturbed  to  the  point  where  rehabilitation 
is  needed. 

Four  of  the  five  possible  VRM  classes  have  been  assigned 
to  those  portions  of  Chaves,  Eddy,  and  Lea  Counties  located  east  of  the 
Pecos  River.   The  proposed  Mathers  Research  Natural  Area  (RNA)  and  the 
Mescalero  Sands  Outstanding  Natural  Area  (ONA)  are  both  designated  as 
being  in  VRM  Class  I.   The  Mathers  RNA  has  approximately  96  acres  and 
the  Mescalero  Sands  ONA  has  approximately  6,293  acres  for  a  total  of 
about  6,389  acres  (less  than  0.1  percent)  of  the  public  lands  designated 
as  VRM  Class  I. 

The  northern  portion  of  Comanche  Hill  and  the  Pecos  River 
basin  from  the  Chaves/Eddy  County  line  south  are  listed  as  VRM  Class  II 
areas.   They  include  approximately  10,400  acres  (less  than  0.7  percent) 
of  the  public  lands. 

There  are  six  areas  totaling   approximately  73,560  acres 
(less  than  5  percent)  of  the  area's  public  lands  which  are  VRM  Class 
III.   These  include  areas  along  U.  S.  Highways  70/380,  62/180  (N.  M. 
31),  Mescalero  Sands,  Mescalero  Ridge,  Maroon  Cliffs  and  Livingstone 
Ridge,  and  Laguna  Gatuna.   The  visual  quality  along  the  highways  is  not 
appreciably  higher  than  that  of  the  rest  of  the  area.   They  are  included 
in  VRM  Class  III  primarily  because  of  their  higher  visual  sensitivity. 
Approximately  95  percent  of  the  public  lands  within  this  study  area 
(1,512,803  Acres)  are  listed  as  VRM  Class  IV. 

The  remainder  of  the  public  lands  in  the  Roswell  District, 
approximately  2,023,000  acres,  have  not  been  formally  classified  for  VRM 
purposes.   However,  except  for  western  Lincoln  County,  all  of  this  area 
has  been  inventoried  and  an  interim  VRM  classification  can  be  determined 
in  order  to  assess  impacts  from  oil  and  gas  development.   The  acreages 
which  would  be  included  in  each  interim  VRM  class  have  not  been  tabulated 
at  this  time,  but  it  can  be  assumed  that  the  proportion  of  lands  in  each 
category  would  be  similar  to  the  area  where  final  VRM  classes  have  been 
designated. 
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5 .         Socioeconomics 

The  social  environment  of  southeastern  New  Mexico  is 
primarily  influenced  by  four  varied  cultures  (in  order  of  the  degree  of 
impact):   Anglo,  Spanish,  Mexican,  and  Black.   There  are  also  small 
numbers  of  other  ethnic  minorities,  including  Native  American  and  Oriental. 
Some  are  prominent  in  the  business  and  professional  communities.   The 
state's  southeastern  corner  is  based  economically  on  three  industries: 
oil  and  gas,  potash  mining,  and  the  agribusiness  community  which  includes 
ranching.   A  fourth  major  economic  support  for  this  area  is  government. 
Local,  state,  and  federal  employment,  plus  the  various  subsidies  to 
individuals  and  businesses,  are  crucial  to  the  regional  economy. 

a.    Economic  Environment 

While  the  overall  economy  of  New  Mexico  started  to 
show  signs  of  slowing  in  1979,  primarily  in  the  areas  of  construction, 
employment,  tourism,  and  retail  trades,  the  state  was  insulated  from  the 
most  severe  effects  of  a  recession  because  of  it's  position  as  this 
nation's  eighth  largest  producer  of  minerals,  with  large  resources  of 
oil,  gas,  potash,  and  uranium.   In  1978,  potash  sales  were  valued  at 
$183,554,000,  while  the  total  of  all  oil  and  gas-related  sales  was 
$2,293,159,000.   In  1979,  these  totals  reached  $226,900,000  for  potash 
and  just  under  $3  billion  for  oil  and  gas.   As  New  Mexico's  largest 
producer  of  petroleum  products,  the  state's  southeastern  corner  shared 
in  this  energy-related  growth  and  it's  profits.   However,  during  1976- 
79,  only  30  percent  of  New  Mexico's  oil  production  was  refined  in  the 
state  (New  Mexico  Progress,  1979  Economic  Report,  Vol.  47). 

The  oil  and  gas  industry  can  be  expected  to  have  a 
major  effect  on  the  social  and  economic  environment  of  four  southeastern 
New  Mexico  counties  over  the  next  20  years.   These  are:   Chaves,  Eddy, 
Lea,  and  Roosevelt.   There  is  also  the  possibility  that  Curry  and  some 
of  the  other  counties  in  this  area  may  become  producers  during  this 
period  (New  Mexico  Progress,  1979  Economic  Report) . 

In  the  early  1970' s,  30  to  40  percent  of  this  area's 
work  force  earned  all  or  a  substantial  part  of  their  income  from  the  oil 
and  gas  industries,  while  many  others  were  employed  in  the  potash- 
related  industries.   Even  though  these  statistics  were  compiled  during  a 
period  of  dwindling  activity,  at  that  time,  over  9,000  people  in  the 
state  were  directly  employed  by  the  oil  and  gas  industries.   By  1979, 
the  number  of  oil  and  gas  workers  had  increased  to  8,383  in  southeastern 
New  Mexico  and  this  level  of  employment  can  be  expected  to  increase 
during  the  next  15  to  20  years,  with  concurrent  increases  in  other 
facets  of  southeastern  New  Mexico's  economy. 
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(Source: 


Table  3 

1978  AND  1979  EMPLOYMENT  IN  OIL  AND  GAS  INDUSTRIES 
BY  COUNTY,  WITH  PERCENTAGE  INCREASES 


Employer's  Quarterly  Wage  Report  as  reported  by  the  New  Mexico 
Employment  Security  Commission's  Roswell  Office,  June  1980.) 


COUNTY 


Lea 


Eddy 


Chaves 


Roosevelt 


Total 


DECEMBER 
1978 


5934 


937 


307 


57 


7235 


DECEMBER 
1979 


6626 


1186 


464 


107 


8383 


PERCENTAGE  OF 
INCREASE 


11.6 


26.5 


51.0 


87.8 


16.0 


Many  of  these  new  jobs  should  be  stable  through  the  life 
of  productive  fields,  since  the  general  policy  of  the  oil  and  gas  industry 
is  to  hire  local  workers  for  about  10  to  15  percent  of  their  field 
crews,  train  them,  and  to  employ  them  during  the  production  phase  of 
these  new  fields.   The  majority  of  most  drilling  crews  are  long-term 
employees  of  the  drilling  and  exploration  companies  and  are  migratory. 

While  unemployment  averaged  6 . 6  percent  in  New 
Mexico  overall,  the  four-county  area  discussed  in  this  analysis  reported 
an  average  of  less  than  5  percent.   By  counties,  unemployment  percentages 
in  southeastern  New  Mexico  during  1979  were:   Chaves  4.9,  Eddy  4.8,  Lea 
4.2,  and  Roosevelt  3.3. 

Two  of  the  prime  economic  indicators  for  this  area, 
natural  gas  and  crude  oil  production,  reported  sales  valued  at  $1.6 
billion  and  $1.1  billion  respectively  during  the  year.   Sales  in  south- 
eastern New  Mexico  alone  totaled  $1,734,874,000  with  Lea  County  leading 
the  way  by  producing  49,491,000  barrels  valued  at  $658,363,000,  followed 
by  Eddy  County  with  19,916,000  barrels  valued  at  $295,438,000.   In 
Chaves  county,  oil  and  gas  production  was  1,902,000  barrels,  which  sold 
for  $37,134,000,  while  Roosevelt  County  pumped  1,711,000  barrels  which 
returned  $29,910,000. 


2-25 


(Source: 
OIL  SALES 

New 
Firs 

TABLE  4 
1978  AND  1979  OIL  AND  GAS 

SALES,  BY  COUNTY 

\1 

Published  by 

Mexico  Progress,  1979  Economic  Report,  Vol. 
3t  New  Mexico  Bankshare  Corporation.) 

COUNTY 

VOLUME  IN  BARRELS 

DOLLAR 

VALUE 

1978 

1979 

1978 

1979 

Lea 

52,273,000 

49,491,000 

476,977,000 

658,362,000 

Eddy 

22,411,000 

19,916,000 

264,787,000 

295,438,000 

Chaves 

1,501,000 

1,902,000 

18,428,000 

37,134,000 

Roosevelt 

1,316,000 

1,711,000 

15,052,000 

29,910,000 

Total 

77,501,000 

73,020,000 

775,644,000 

1, 

020,844,000 

Natural  gas  production,  by  counties,  was:   Lea 
344,721,000  million  cubic  feet  (MMCF) ,  valued  at  $358,734,000;  Eddy 
228,005,000  MMCF,  valued  at  $338,733,000;  Chaves  9,130,000  MMCF  valued 
at  $11,962,000;  while  Roosevelt  reported  3,639,000  MCF  valued  at  $4,590,000. 


(Source:   New 
Fir 

NATURAL  GAS 

1978  AND  1979 

TABLE  5 
NATURAL  GAS 

SALES 

,  BY  COUNTY 

1 

Published  by 

Mexico  Progress,  1979  Economic  Report,  Vol.  47. 
st  New  Mexico  Bankshare  Corporation.) 

SALES 

COUNTY 

VOLUME 

(MMCF) 

DOLLAR 

VALUE 

1978 

1979 

1978 

1979 

Lea 

364,562,000 

344,721,000 

289,613,000 

358,734,000 

Eddy 

225,093,000 

228,005,000 

253,578,000 

338,733,000 

i 

Chaves 

10,624,000 

9,130,000 

10,885,000 

1 

11,962,000  ; 

Roosevelt 

3,398,000 

3,639,000 

3,069,000 

1 
4,590,000 

i 

Total 

603,679,000 

586,495,000 

546,145,000 

i 
714,019,000  ! 
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Exploration  is  expected  to  continue  and  to  expand 
into  other  areas  of  the  district,  with  most  new  activity  taking  place  in 
the  northern  portions  of  Chaves  and  Roosevelt  Counties  and  in  southern 
Curry  County.   In  1979,  there  were  over  8,000  oil  and  gas  leases  in  the 
BLM' s  Roswell  District  with  about  one- third  of  an  estimated  19,000 
producing  wells  being  located  on  federal  land. 

Two  of  the  most  important  factors  in  New  Mexico's 
economy  are  the  royalties  and  taxes  paid  to  the  state  and  local  governments 
from  oil  and  gas  production  originating  on  federal  lands.   In  1971,  New 
Mexico's  portion  of  federal  royalties  on  oil  and  gas  production  on 
federal  lands  was  over  $102  million,  in  addition  to  $41  million  which 
was  collected  from  the  gasoline  tax.   In  1979,  royalties  from  the  federal 
lands  within  New  Mexico  were  over  $74  million  for  the  state,  with  31 
counties  sharing  over  $9.6  million  in  federal  revenue  in  lieu  of  taxes. 
In  1971,  New  Mexico's  per  capita  income  from  these  sources  was  approxi- 
mately $100  for  each  man,  woman,  and  child.   By  1979,  diminishing  oil 
and  gas  activity  had  reduced  this  to  $74  with  the  state  receiving  just 
over  $74.37  million.   With  the  current  increase  in  oil  and  gas  production, 
over  $52  million  was  paid  to  the  state  treasury  during  the  first  six 
months  of  fiscal  year  1980. 

New  Mexico's  tax  base  is  also  considered  to  be  low, 
thus  the  revenue  received  from  federal  oil  and  gas  royalties  helps  in 
financing  essential  services  within  the  state.   As  the  level  of  activity 
in  these  industries  increases  throughout  southeastern  New  Mexico,  these 
royalties  will  contribute  even  more  to  the  state.   Predictions  for 
increases  appear  to  be  soundly  based,  considering  that  the  Carlsbad  area 
had  experienced  a  60  percent  increase  in  oil  and  gas  activity  during  the 
first  half  of  1980,  together  with  the  increases  in  employment  which  will 
result  from  the  construction  of  the  MAPCO  pipeline,  the  Shell  C0„ 
pipeline,  and  of  new  processing  plants  being  proposed  near  Roswell. 

b .    Social  Environment 

The  overall  social  environment  must  be  divided  into 
two  segments.   These  are  the  urban  and  agribusiness  communities.   While 
there  is  a  considerable  sociocultural  interplay  between  these  two  groups, 
there  are  also  conflicts. 

For  the  urban  population,  expansion  of  the  oil  and 
gas  industries  poses  little  problem  but  offers  many  gains  in  the  form  of 
increased  employment  opportunities  and  their  attendant  benefits. 

For  the  agribusiness  community,  the  social  environment 
would  change.   Ranching  has  been  a  basic  element  of  southeastern  New 
Mexico's  economy  for  more  than  a  century,  and  was  dominant  for  many 
years.   In  recent  decades,  ranching  and  other  forms  of  agribusiness  have 
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been  surpassed  in  regional  economic  importance  by  mining  and  manufactur- 
ing, but  remain  as  major  industries,  employing  3,890  persons  in  1977  (U. 
S.  Bureau  of  Economic  Analysis,  1979).   In  January,  1978,  the  value  of 
all  cattle  and  sheep  for  DeBaca,  Chaves,  Curry,  Eddy,  Guadalupe,  Lea, 
Lincoln,  Quay,  and  Roosevelt  Counties  was  $140,525,500  (New  Mexico 
Agricultural  Statistics,  1978). 

Families  engaged  in  farming  and/or  ranching  In 
southeastern  New  Mexico  are  in  a  period  of  transition.   While  they 
emphasize  the  importance  of  independence,  self-reliance,  and  outside 
work,  some  younger  members  are  employed  in  potash,  oil  and  gas,  or  other 
minerals  industries,  with  many  holding  key  positions.   These  jobs  are 
often  made  possible  by  the  federal  leasing  program. 

Many  of  these  families  consider  that  ranch  work  and 
it's  related  lifestyles  are  a  preferred  way  of  life  which  is  more  natural 
than  life  in  an  urban  environment.   Ranch  families  adhere  to  what  they 
consider  as  a  "western  way  of  life,"  one  which  they  inherited  from 
pioneer  ancestors.   Despite  poor  financial  returns  from  ranching,  they 
persist  in  ranch  lifestyles  (P-6,  Socioeconomic  study  of  East  Roswell 
EIS  Area,  Harbridge  House,  June,  1979).   In  doing  so,  they  express  their 
belief  that  ranching  leads  to  a  higher  state  of  well-being  than  does  an 
alternate  way  of  life. 
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Chapter  3 

ENVIRONMENTAL  IMPACTS  OF  THE 
PROPOSED  ACTION  AND  IT'S  ALTERNATIVES 


This  chapter  identifies  and  analyzes  impacts  of  the  proposed  action 
on  the  human  environment.   Each  impact  is  analyzed  in  a  "cause-and- 
effect"  manner,  by  resource  component.   The  "cause"  is  tied  to  a  component 
of  the  proposal  which  is  described  in  Chapter  1,  while  the  "effect"  is 
tied  to  a  component  of  the  environment  which  is  described  in  Chapter  2. 

Impacts  of  the  proposed  action  are  presented  in  two  levels.   Level 
1  deals  with  those  impacts  which  would  result  from  implementation  of  the 
proposed  action,  assuming  that  full  compliance  with  standard  operating 
procedures  listed  in  Appendix  A  could  be  achieved. 

Level  2  impacts  would  be  the  result  of  the  level  of  noncompliance 
which  can  be  expected,  based  on  a  long  history  of  experience  in  this 
field.   BLM  specialists  can  predict  these  impacts  because  the  proposed 
action  deals  with  continuation  of  an  existing  program,  rather  than  with 
the  beginning  of  a  new  program.   Their  predictions  are  based  on  documented 
observations . 

Noncompliance  is  the  result  of  many  factors,  one  of  which  is  the 
lack  of  manpower.   The  United  States  Geological  Survey  (USGS)  is  responsible 
for  enforcing  compliance  with  stipulations.   However,  that  agency  exper- 
iences manpower  shortages,  as  does  the  Bureau  of  Land  Management  (BLM) , 
together  with  shifts  in  priorities  which  make  complete  enforcement 
difficult.   Another  problem  is  that  USGS  and  BLM  operate  under  different 
mandates  and  their  priorities  are  not  always  identical. 

By  discussing  these  impacts  at  two  levels,  the  decision-maker  and 
the  public  can  determine  the  relative  difference  in  impacts  and  can 
decide  which  particular  operations  require  compliance  most,  and  if 
additional  measures  to  protect  the  environment  are  required.   When  both 
levels  would  result  in  the  same  impacts,  both  are  discussed  under  level 
1.   After  impacts  have  been  discussed,  mitigating  measures  which  are 
available  to  the  manager  on  a  case-by-case  basis  are  presented .   These 
do  not  necessarily  have  the  concurrence  of  USGS  at  this  time  and  differ 
from  the  standard  operating  procedures  which  have  already  received  USGS 
concurrence  and  are  designed  for  district-wide  application. 
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1.        Topography 

a.  Impacts 

Topography  can  be  affected  by  construction  associated 
with  the  three  facets  of  oil  and  gas  production:   exploratory  drilling, 
development,  and  production.   Drill  pads,  tank  batteries,  pump  stations, 
etc.,  all  require  level  areas.   This  is  not  normally  a  problem  in  the 
Pecos  River  Valley  or  in  the  upland  plains  southeast  of  the  river,  but 
leveled  hilltops  and  cut-and-fill  construction  near  valley  walls  or 
escarpments  are  common  in  the  hilly  and  mountainous  areas  of  west  Eddy 
County. 

Should  exploration  and  development  extend  into 
central  Lincoln  County  or  into  parts  of  Quay,  DeBaca,  and  Guadalupe 
Counties,  these  impacts  would  become  more  pronounced.   In  addition, 
roads  which  were  constructed  to  facilitate  oil  and  gas  exploration  and 
development  could  involve  cut-and-fill  construction  and  provide  a  channel 
for  additional  erosion. 

b .  Mitigation 

Implementation  of  standard  operating  procedures 
which  are  listed  in  the  proposed  action,  would  serve  to  minimize  the 
effect  of  construction  activity  on  topography.   However,  even  with  these 
measures,  some  effect  on  regional  topographical  features  would  be 
inevitable.   To  mitigate  these  impacts  over  the  long  term,  the  lessee 
could  be  required  to  return  the  land  to  it's  original  contours  upon 
abandonment. 

c.  Adverse  Impacts  Which  Cannot  Be  Avoided 

It  is  not  possible  to  return  the  land  to  it's  original 
contours  in  some  very  rocky  and  high  relief  areas.   Such  areas  are  found 
in  the  western  part  of  the  district,  primarily  in  Eddy,  and  Lincoln 
Counties,  the  Caprock,  and  the  mesas  of  Quay,  Guadalupe,  and  DeBaca 
Counties . 

d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Short-term  use  (20-30  years)  for  oil  and  gas  activity 
would  have  a  major  impact  on  the  topography  only  in  high  relief  areas. 
Implementation  of  standard  operating  procedures,  preconstruction  field 
examinations,  and  proper  abandonment  procedures  would  minimize  this 
impact.   In  the  long-term,  the  quality  of  topographical  character  would 
not  be  affected  to  a  large  degree. 
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e .    Irreversible  and  Irretrievable  Commitment  of  Resources 

Topographical  features  would  be  slightly  affected 
under  the  proposed  action.   Erosion  may  intensify  these  adverse  effects. 

2.    Geology 

a.    Impacts 

Geologic  structures  would  be  affected  both  positively 
and  negatively  under  the  proposed  action.   In  areas  where  the  presence 
of  caves  is  not  known,  exploratory  drilling  could  damage  these  resources 
by  causing  the  collapse  of  ceilings  and  through  damaging  natural  forma- 
tions.  Even  though  there  are  no  known  caves  in  some  areas  of  southeastern 
New  Mexico,  they  may  be  discovered  in  any  area  which  is  underlain  by 
limestone  or  gypsum  formations.   These  conditions  exist  in  most  of  the 
Roswell  District,  although  areas  of  frequent  occurrence  have  been 
classified  and  mitigated  by  the  standard  operating  procedures.   Damage 
to  the  scientific  value  of  caves  could  include  direct  destruction  of 
formations,  partial  or  total  collapse  of  the  cave,  or  spillage  of  drilling 
fluids. 

Various  mineral  resources  would  be  produced  as  a 
result  of  implementing  the  proposed  action.   Oil  and  gas  would  be 
removed  and  caliche  would  be  mined  to  provide  surfacing  material  for 
access  roads  and  drill  pads.   Potable  water  and  brines  would  be  produced 
by  wells  and  either  disposed  of  or  used  in  the  drilling  process. 

Geologic  information  would  become  more  readily 
available  as  seismic  studies,  exploratory  drilling,  and  developmental 
construction  are  undertaken.   The  information  gained  would  then  be 
available  for  a  variety  of  studies  and  projections  by  governmental  and 
private  organizations,  industry,  schools  and  universities,  and  by 
individuals. 

b .  Mitigation 
None. 

c.  Adverse  Impacts  Which  Cannot  Be  Avoided 
Same  as  for  Impacts. 
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d-    Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

In  the  short-term,  oil  and  gas  resources  would  be 
depleted.   This  would  be  an  unavoidable  impact  for  long-term  productivity. 
However,  the  proposed  action  would  encourage  additional  exploration  and 
the  development  of  undiscovered  resources  as  they  are  located. 

e-    Irreversible  and  Irretrievable  Commitment  of  Resources 

Nonrenewable  resources  such  as  oil  and  gas,  water, 
brines,  and  caliche  would  be  removed  as  a  result  of  the  proposed  action. 

3.    Paleontology 

a.  Impacts 

Implementation  of  the  proposed  action  may  significantly 
impact  vertebrate  fossils  which  can  be  found  in  the  terrestrial  sediments 
of  either  the  Mesozoic  or  Cenozoic  Ages.   Invertebrate  remains  would  not 
be  impacted  significantly  because  large  numbers  of  these  fossils  are 
commonly  found  in  marine  sediments  of  the  Roswell  District. 

Direct  impacts  include  destruction  or  disruption  of 
exposed  paleontologic  occurrences  by  activities  involved  in  oil  and  gas 
exploration  and  construction.   Creation  of  additional  roads  would 
provide  more  access  routes  for  the  public  and  would  increase  human 
activity  in  many  areas.   As  a  result,  the  unauthorized  collection  of 
fossils  would  increase.   The  use  of  caliche  or  gravel  for  construction 
may  also  cause  additional  destruction,  since  vertebrete  fossils  are 
sometimes  associated  with  such  deposits. 

Paleontologic  information  may  become  increasingly 
more  available  if  the  proposed  action  is  implemented.   Such  information 
is  presently  lacking  for  most  of  the  area  being  considered.   Any  increase 
in  knowledge  would  benefit  government  planning  efforts  and  could  be  used 
by  institutions  of  learning  or  by  individuals  for  a  variety  of  studies 
and  projects. 

b.  Mitigation 

Destruction  and  disruption  of  paleontologic  resources 
could  be  minimized  by  requiring  clearances  for  all  surface-disturbing 
activities  in  areas  likely  to  affect  the  resource.   These  areas  can  be 
identified  by  referring  to  detailed  geologic  maps  on  a  case-by-case 
basis.   Should  construction  activities  reveal  any  new  paleontologic 
sites,  construction  could  be  delayed  until  salvage  efforts  are  undertaken. 
Construction  could  also  be  relocated,  if  the  site  were  judged  to  have 
enough  significance  as  to  warrant  such  drastic  action. 
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c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Implementation  of  any  action  which  permits  continuation 
of  oil  and  gas  exploration  and  development  could  result  in  the  destruc- 
tion of  some  paleontologic  resources.   This  would  occur  regardless  of 
the  care  taken  to  protect  this  resource  or  of  the  mitigating  actions 
undertaken.   Also,  some  collection  of  these  resources  by  individuals  is 
unavoidable. 

d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Implementation  of  the  proposed  action  would  increase  the 
availability  of  information  concerning  paleontologic  resources  in  this 
region  and  would  aid  in  the  identification  of  sites  which  could  be 
considered  for  preservation  or  salvage.   Over  the  long-term,  the  actual 
number  of  surface  sites  can  be  expected  to  be  reduced. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 

Some  paleontologic  sites  would  be  destroyed  if  the 
proposed  action  is  implemented  and  the  knowledge  which  might  have  been 
gathered  from  those  sites  would  be  lost.   This  would  be  unavoidable. 

4.    Land  Use,  Minerals 

a.    Impacts 

The  proposed  action  has  a  potential  for  preventing 
the  extraction  of  other  valuable  minerals  in  the  short-term.   However, 
after  petroleum  products  have  been  removed,  other  minerals  may  be  mined 
in  sequence. 

Other  valuable  minerals  possibly  occurring  in  the 
Roswell  District  and  which  may  be  affected  by  the  proposed  action 
include  evaporites  such  as  potash,  halite,  gypsum  and  sulphur,  plus 
locatable  minerals  such  as  uranium,  thorium,  copper,  iron,  gold,  silver, 
etc.   These  valuable  minerals  would  also  include  common  resources  such 
as  caliche,  sand  and  gravel,  and  building  stone. 

Oil  and  gas  activity  stimulates  the  construction 
industry  and  the  production  of  mineral  materials  indirectly,  especially 
caliche.   Caliche  is  used  as  the  base  material  and  as  surfacing  for 
roads  and  drilling  pads. 
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b .    Mitigation 

Possible  mitigating  measures  include:   (1)  delaying 
oil  and  gas  production  until  other  mineral  resources  have  been  removed: 
(2)  sequential  production  of  oil  and  gas,  followed  by  production  of 
other  minerals:   (3)  simultaneous  extraction  of  all  mineral  values 
whenever  possible:   (4)  production  of  the  most  valuable  minerals  on  a 
demand  basis;  or  (5)  production  of  mineral  values  in  line  with  historic 
use.   Another  possibility  would  be  to  observe  the  U.  S.  Geologic  Survey's 
policy  concerning  known  Geologic  structure  and  Resource  Area,  such  as 
the  potash  area.   (See  Map  #4,  Appendix  A.)   The  Secretary  of  Interior's 
order  of  Oct.  18,  1951,  as  amended  May  11,  1965,  established  the  potash 
area  withdrawal.   Conflicts  are  resolved  through  the  New  Mexico  Oil  and 
Gas  Commission's  Order  No.  R-lllA.   This  order  was  issued  to  "prevent 
waste,  protect  correlative  rights,  assure  maximum  conservation  of  oil 
and  gas  resources  in  New  Mexico,  and  permit  simultaneous  recovery  of 
potash  minerals  ..." 


Such  mitigation  must  be  decided  on  a  case-by-case 
basis  since  exact  circumstances  are  difficult  to  predict. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Should  oil  and  gas  production  become  the  major  use 
of  a  particular  tract  of  land,  production  of  other  mineral  values  may  be 
delayed  or  prevented  to  some  degree,  depending  on  the  type  of  mineral 
resource  and  method  of  extraction. 

d .  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

In  the  short-term,  energy  resources  would  be  produced  as 
a  result  of  the  proposed  action.   In  the  long-term,  oil  and  gas  resources 
would  be  depleted  although  exploration  may  continue  to  add  somewhat  to 
the  known  quantities  of  this  resource.   Other  minerals  may  be  produced 
prior  to,  during,  or  after  oil  and  gas  development.   For  this  reason, 
short-term  use  under  the  proposed  action  would  not  actually  limit  long- 
term  production  of  other  mineral  resources. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 

Some  mineral  resource  values  would  be  permanently 
lost  due  to  implementation  of  the  proposed  action,  expecially  with 
respect  to  pillar  areas  surrounding  abandoned  wells.   These  areas  would 
not  be  mined  under  current  policy. 
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5.    Soils 

a .  Impacts 

Level  1:   There  are  many  negative  impacts  to  the 
soils  during  the  exploration  phase  of  oil  and  gas  activity.   Off-road 
vehicles,  seismic  activity  and  drilling  of  test  wells,  excavation  of 
caliche  and  of  sand  and  gravel,  and  the  building  of  both  service  roads 
and  drilling  pads  all  cause  soil  particles  to  become  unconsolidated  and 
increase  the  soil's  susceptibility  to  both  wind  and  water  erosion. 

Because  of  the  density  of  compacted  caliche,  construction 
of  roads  and  drilling  pads  would  cause  nearby  soils  to  be  influenced  by 
the  additional  runoff  during  rainstorms,  increasing  the  effect  of  erosion. 
Also,  because  of  this  increased  runoff,  erosion  would  increase  on  sites 
with  slopes  of  greater  than  3  percent.   On  sites  in  sandy  areas,  erosion 
would  be  increased  as  the  soil's  susceptibility  to  the  wind  increased 
because  of  surface  disturbances.   The  disposal  of  drilling  mud  and 
dumping  of  waste  oil  in  sump  pits  would  contaminate  soils  in  the  area  of 
drilling  sites  and  these  contaminants  would  be  expected  to  remain  in 
place  after  drilling  sites  have  been  rehabilitated.   Such  contaminants 
would  not  be  expected  to  translocate  in  the  soils  more  than  a  few  feet. 

b .  Mitigation 

On  areas  where  the  available  top  soils  are  shallow, 
these  soils  should  be  stockpiled  for  later  rehabilitation  of  the  sites. 

c.  Adverse  Impacts  Which  Cannot  Be  Avoided 

Implementation  of  the  proposed  action  would  leave 
some  residual  impacts  which  would  be  adverse.   Because  of  the  use  of 
caliche  in  construction  of  roads  and  pads,  it  may  not  be  possible  to 
revegetate  these  areas  to  approximate  their  natural  condition.   On  those 
sites  where  the  vegetation  had  not  been  restored,  erosion  would  be 
expected  at  a  higher  than  normal  rate. 

d .  Irreversible  and  Irretrievable  Commitment  of  Resources 

Excavation  of  caliche  would  result  in  the  loss  of 
some  soils,  including  topsoils  from  the  pit  area,  together  with  severe 
disturbance  of  nearby  soils  because  of  the  movement  of  trucks  and  other 
excavating  equipment.   Soils  would  also  be  contaminated  in  the  areas 
surrounding  sump  pits  and  pits  used  for  disposal  of  drilling  mud. 

e .  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

During  the  short-term,  soil  erosion  would  increase 
during  the  exploration  construction,  and  production  phases.   Long-term 
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effects  would  be  those  which  occur  after  the  roads  and  drilling  sites  ; 

have  been  rehabilitated  and  would  depend  on  the  rate  of  success  achieved  < 

during  the  rehabilitation  process.   However,  over  the  long-term,  soil  : 
contaminants  would  be  expected  to  remain  in  the  soil  profile. 

6.    Air  Quality 

a.    Impacts 

Level  1:   Air  quality  conditions  can  be  and  have 
been  adversely  affected  by  oil  and  gas  operations,  beginning  with  the  | 

activities  involved  in  exploration  and  continuing  through  both  development 
and  production.  I 

i 

Construction  of  access  roads  and  of  drilling  pads 
would  introduce  dust  particles  into  the  air,  especially  during  the  \ 

periods  when  windy  conditions  are  present.   However,  the  initial  disturbance 
of  these  surfaces  through  the  movement  and  other  use  of  equipment  during  ! 

explorations,  would  be  minor,  compared  to  the  longer-term  use  of  these 
roads  by  the  general  public  for  hunting,  fishing,  rockhounding,  and  the 
use  of  off-road  vehicles  (ORVs)  such  as  motorcycles,  jeeps,  and  dune 
buggies.   At  present,  there  is  no  available  qualitative  data  related  to 
the  amount  of  dust  particles  being  produced  in  a  specific  area  during  a 
specific  time  period.   Data  is  also  needed  which  concerns  the  fallout 
patterns  of  dust  particles  and  their  effect  on  the  surrounding  environment. 

While  air  quality  is  affected  on  a  broad  scale  by 
the  oil  and  gas  industry  during  periods  of  exploration,  pollution  becomes 
much  more  concentrated  during  the  developmental  stages.   Also,  if  the 
new  oil  and  gas  development  is  located  on  the  windward  side  of  a  community, 
the  effects  of  dust  particles  becomes  more  noticeable. 

As  oil  and  gas  explorations  progress  into  the  develop- 
mental and  exploration  phases,  accidents  such  as  explosions,  fires,  and 
blowouts  can  affect  air  quality  as  would  oil  spills  and  leaks  to  a 
lesser  degree. 

Level  2:   The  impacts  would  be  greater,  since  less 
control  would  be  exerted  over  clearing  or  construction  of  rights-of-way, 
roads,  or  well  sites.   More  area  would  be  exposed  and  could  be  expected 
to  produce  more  dust  particles.   Air  quality  in  these  areas  would  be 
lowered  as  a  result. 

b .    Mitigation 

Implementation  of  the  proposed  action's  standard 
operating  procedures  would  minimize  the  effect  of  oil  and  gas  activity 
on  air  quality.   However,  even  with  these  measures,  there  would  be  some 
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residual  impacts.   To  mitigate  these,  access  to  these  roads  by  the 
general  public  could  be  controlled  by  only  allowing  their  use  by  essential 
vehicles.   Unnecessary  roads  should  be  closed  and  rehabilitated. 

The  adverse  impacts  of  road  construction  can  also  be 
minimized  by  limiting  construction  to  one  road  for  each  well  site.  This 
would  substantially  reduce  the  amont  of  dust  affecting  air  quality. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Dust  is  an  air  pollutant.   An  increase  in  oil  and 
gas  activity  would  increase  the  amount  of  dust. 

d .  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Short-term  use  would  not  affect  long-term  productivity. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 
None. 

7.    Water  Resources 

a.    Impacts 

Level  1:   The  magnititude  and  scope  of  oil  and  gas 
activity  on  water  resources  varies.   Yet,  there  are  some  general,  common 
characteristics  which  cause  these  impacts  to  fall  into  two  classes. 
These  are:   (1)  degradation  of  water  quality,  and  (2)  reduction  of  water 
supplies. 

Actions  such  as  the  building  of  access  roads  and 
trails,  plus  clearing  of  sites  for  seismic  testing,  stratigraphic 
testing,  and  wildcat  drilling  may  cause  surface  disturbances,  resulting 
in  siltation  of  surface  waters.   In  areas  where  unstable  soils  are 
located  and  the  potential  for  natural  revegetation  is  limited  (slow), 
such  siltation  can  have  a  long-range  impact  on  surface  water  quality  due 
to  increased  sediment  concentrations  and  turbidity.   Accidents  such  as 
fires,  explosions,  well  blowouts,  spills,  and  leaks  can  lead  to  major 
contaminations  and  to  higher  temperatures  for  surface  waters  when  oil 
enters  streams,  ponds,  or  lakes. 

During  the  production  phase,  the  removal  and  handling 
of  water  from  producing  wells  and  separation  facilities  can  cause  further 
degradation  of  surface  water  quality.  This  degradation  is  likely  to 
occur  only  if  the  rules  and  regulations  specified  by  the  U.  S.  Geological 
Survey  and  the  Oil  Conservation  Commission  are  not  adhered  to,  or  through 
accidents  which  do  occur  from  time  to  time. 
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Upon  abandonment  of  a  producing  oilfield,  those 
facilities  which  contain  residual  oil,  brine  wastes,  or  solid  wastes  may 
cause  further  water  pollution.   Batteries,  tanks,  sumps,  and  pipelines 
may  deteriorate  and  release  pollutants  into  adjacent  surface  and  ground 
waters,  if  they  are  not  properly  disposed  of  according  to  regulations. 

Water  supplies  can  be  lost  or  reduced  during  explora- 
tion for  oil  and  gas.   Seismic  testing,  stratigraphic  testing,  and 
wildcat  drilling  can  alter  the  groundwater  hydrology  by  fracturing 
impermeable  zones  below  aquifiers,  permitting  these  water  resources  to 
be  lost  or  reduced  through  vertical  drainage.   Well  drilling  can  also 
require  large  quantities  of  water,  especially  if  porous  and  permeable 
formations  are  encountered.   Drilling  of  a  10,000  foot  well  is  estimated 
to  require  about  800,000  to  1,200,000  gallons.   Drillers  prefer  to  use 
brine  water  if  it  is  available,  because  it  weighs  more  than  fresh  water 
and  the  extra  weight  is  needed  to  help  prevent  blowouts.   Brine  water  is 
often  obtained  from  potash  refineries  in  the  Carlsbad  area. 

Injection  of  additional  water  into  a  producing  well 
may  become  necessary  during  the  production  phase  to  obtain  additional 
oil  production  through  flooding  with  massive  amounts  of  water,  this 
water  may  be  either  fresh  or  produced  (brackish)  water.   Such  production 
techniques  generally  require  additional  water  sources  and  deplete  the 
availability  of  groundwater  supplies.   Some  primary  and  secondary  separation 
operations  also  utilize  additional  water  which  further  reduces  local 
water  supplies.   The  loss  of  water  would  be  critical  in  some  areas  as 
shown  on  Map  2  which  shows  water-sensitive  areas. 

Brine  production  fluctuates  according  to  the  amount 
of  oil  being  produced.   The  rate  of  water  to  oil  fluctuates  but,  in  most 
wells,  the  ratio  of  water  to  oil  and  the  rate  of  production  of  water 
increases  with  time.   Thus  the  problem  of  brine  disposal  becomes  even 
more  serious  as  production  time  increased.   The  standard  method  of 
dumping  brine  into  pits  to  be  evaporated  is  questionable  from  the  stand- 
point of  water  conservation.   Unless  the  pits  are  adequately  sealed  to 
prevent  seepage  into  the  ground  and  unless  they  have  enough  surface  area 
to  allow  removal  of  evaporites  equal  to  the  rate  of  base  production  and 
are  large  enough  to  prevent  overflow,  the  brines  will  migrate  to  the 
water  table  and  contaminate  shallow  aquifers.   The  USGS  works  with  the 
state  engineer  on  water  disposal.   Some  of  the  waste  water  must  be 
hauled  to  approved  disposal  sites  and  disposal  is  not  allowed  if  a  known 
fresh  water  supply  is  threatened.   Brine  disposal  is  covered  in  Notice 
to  Lessee  (NTL)  2B  (See  Appendix  B). 

An  earlier  review  of  the  data  regarding  brine 
disposal  in  southern  Lea  County  by  Nicholson  (Parker  1955,  p.  626)  led 
to  the  conclusion  that  contamination  of  the  groundwater  must  be  taking 
place.   Of  the  pits  observed  in  that  area,  none  had  waterproof  linings 
and  the  surface  areas  of  these  pits  were  so  small  that  natural  evaporation 
of  brines  being  discharged  into  them  could  not  take  place. 
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There  were  no  pits  which  showed  signs  of  collecting 
any  significant  levels  of  precipitates,  indicating  that  effective 
evaporation  was  not  taking  place.   In  some  areas  where  the  surface  is 
underlain  with  caliche,  these  are  usually  impermeable.   However,  instances 
have  been  reported  where  the  caliche  has  been  deliberately  broken  up  to 
promote  seepage  from  pits  which  were  receiving  excess  brine.   Based  on 
these  observations,  it  is  evident  that  a  considerable  amount  of  brine 
must  be  seeping  into  the  shallow  water  aquifier  in  Quaternary  and 
Tertiary  sediments  (Parker  1955,  p.  626). 

Level  2:   Impacts  would  be  greater  because  there 
would  be  less  control  on  new  drilling  locations  and  fewer  restraints  on 
the  disposal  of  waste  materials. 

b.  Mitigation 

Implementation  of  standard  operating  procedures  as 
expressed  in  the  proposed  action,  would  serve  to  minimize  the  effect  of 
brine  disposal  on  water  quality.   In  addition,  positive  containment  or 
reinjection  of  saline  water  and  positive  containment  of  caustic  drilling 
fluids  (mud),  combined  with  proper  handling,  storage,  and  disposal  of 
solid  and  liquid  wastes  would  prevent  degradation  of  surface  and  groundwater 
quality. 

In  the  production  phase,  immediate  reinjection  of 
production  water  would  ensure  that  a  minimum  of  supplemental  water  would 
be  consumed  during  secondary  recovery  operations. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Level  1:   Continued  economic  development,  combined 
with  depletion  of  groundwater  supplies  through  pumping  from  storage,  and 
through  the  loss  of  water  supplies  because  of  accidental  contamination, 
are  adverse  impacts  which  would  result  in  the  water  supply  problem  for 
this  area  becoming  more  and  more  acute.   There  is  little  evidence  that 
additional  water  supplies  can  be  found  within  southeastern  New  Mexico. 

Level  2.   There  would  be  an  increase  in  the  pollution 
of  both  surface  and  ground  water. 

d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Level  1:   In  the  short-term  (20  to  30  years),  it  is 
anticipated  that  the  water  needs  of  this  area  will  continue  to  increase. 
This  anticipation  is  based  upon  the  assumption  that  the  oil  and  gas 
industry  will  continue  to  expand.   A  shortage  of  water  would  occur 
because  of  this  expansion  and  would  affect  the  availability  of  suitable 
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water  for  other  uses,  e.g.:   wildlife,  livestock,  and  supplies  for  human 
uses.   However,  on  the  plus  side,  there  is  the  possibility  that  a  new 
discovery  of  water  supplies  of  a  reliable  quality  and  quantity  could  be 
located  through  test  drilling  for  the  oil  and  gas  industry.   In  the 
long-term,  the  water  table  would  be  expected  to  become  depleted,  reducing 
it's  productivity.   Recharge  may  take  years,  if  it  occurs  at  all. 

Level  2:  In  the  short-term,  surface  and  ground 
water  would  deteriorete.  This  deterioretion  would  affect  long-term 
productivity. 

e.    Irreversible  and  Irretrievable  Commitments  of  Resources 

Water  supplies  and  water  quality  would  be  unavoidably 
affected  in  some  instances. 

8.    Vegetation 

a.    Impacts 

Level  1:    Clearing  operations  to  prepare  soil 
surfaces  for  the  construction  of  roads  or  drilling  pads  would  cause  the 
major  impacts  to  vegetation  in  this  area.   These  operations  would  be 
involved  in  exploration,  development,  and  production  of  oil  and  gas  and 
would  include  access  roads,  pipeline  rights-of-way,  drilling  pads,  etc. 
Generally  there  would  be  little  or  no  impact  to  vegetation  caused  by 
seismic  testing  activities.   In  the  case  of  aquatic  vegetation,  the 
major  impacts  would  be  caused  by  dislocated  sediments  being  carried  into 
water  courses  or  bodies  of  standing  water.   These  impacts  would  often  be 
relatively  minor. 

Leaks,  spills,  and  the  disposal  of  liquid  and  solid 
wastes  would  be  other  sources  of  adverse  impacts  to  both  aquatic  and 
terrestrial  vegetation.   The  probability  of  toxic  elements  being  contained 
in  these  wastes  would  be  very  high,  as  the  probability  of  accidental 
spills  or  leaks  increases  as  each  additional  pipeline  is  built. 

As  production  in  a  field  continues  over  long  periods  of  time,  pipelines, 
valves,  and  pumps  become  more  susceptable  to  leaks.   Also,  any  sulphurous 
or  other  toxic  gases  released  into  the  atmosphere  would  cause  additional 
damage  to  vegetation. 

Reestablishment  of  the  native  vegetation  would  be 
hindered  by  the  existence  of  abandoned  roads  and  drill  pads.   Although 
much  of  the  disturbed  area  was  once  covered  by  native  shrubs  and  grasses, 
often  an  annual- type  of  cover  grows  back,  replacing  native  vegetation. 
Further,  erosion  removes  the  natural  soil  cover  which  is  then  deposited 
in  other  areas  because  of  the  actions  of  wind  and/or  water.   Such  actions 
would  damage  or  destroy  both  terrestrial  and  aquatic  vegetation. 
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Level  2:   As  compliance  with  stipulations  is  reduced, 
more  vegetation  would  be  destroyed  and  less  of  the  disturbed  areas  would 
be  restored. 

b.  Mitigation 

Implementation  of  the  standard  operating  procedures 
as  expressed  in  the  proposed  action  would  serve  to  minimize  the  impacts 
on  vegetation.   Liquid  waste  and  unused  gases  should  be  disposed  of  in  a 
manner  which  would  minimize  their  adverse  impacts.   Monitoring  systems 
should  be  installed  to  enable  the  operator  to  detect  and  shut  down 
mechanical  failures  which  could  result  in  leaks,  spills,  or  other 
destructive  actions.   Stipulations  could  be  included  which  would  require 
that  any  contaminants  entering  the  watercourses  must  be  contained  immediat- 
ely and  disposed  of  safely. 

All  proposed  clearing  of  vegetation  should  be  confined 
to  as  small  as  an  area  as  possible,  to  minimize  impacts.   During  geophysi- 
cal prospecting,  vegetal  clearing  and  other  surface-disturbing  activities 
should  be  limited  to  only  those  small  areas  which  would  be  directly  im- 
pacted.  At  other  times,  any  area  which  has  been  cleared  should  be 
closed  and  reseeded  as  soon  as  the  proposed  use  has  been  accomplished. 
Pads  can  be  reseeded  as  soon  as  the  well  is  in  production.   Strict 
measures  should  be  taken  upon  abandonment,  to  ensure  that  the  best 
possible  rehabilitation  methods  have  been  used  and  that  proper  measures 
to  protect  the  soil  and  vegetation  have  been  taken. 

Top  soils  should  be  retained  and  stockpiled,  so  that 
they  can  be  reused  as  part  of  the  area's  rehabilitation  would  aid  in 
it's  revegetation.   However,  returning  topsoils  to  an  area  may  not  suit 
the  needs  of  each  particular  area.   In  many  cases,  the  proper  use  of 
fertilizer  as  the  top  soils  are  being  replaced,  would  accelerate  reestab- 
lishment  of  vegetative  cover. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Both  terrestrial  and  aquatic  plants  would  be  adversely 
affected  by  oil  spills,  and  oil  spills  do  occur,  regardless  of  the 
measures  taken  to  prevent  them.   When  they  occur,  there  will  be  some 
unavoidable  damage  to  plant  life  and,  sometimes  to  animals.   Terrestrial 
vegetation  is  also  damaged  by  operations  involved  in  exploring  for  oil 
and  gas,  and  by  actions  taken  to  properly  abandon  roads  and  pads,  or  the 
lack  thereof. 

In  three  types  of  areas,  mitigation  of  impacts 
involved  in  the  exploration,  development,  and  production  of  oil  and  gas 
would  be  either  unfeasible  or  simply  not  possible.   In  sand  areas, 
caliche  is  used  as  a  base  for  the  construction  of  roads,  drilling  pads, 
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and  support  facilities  for  oil  and  gas  activities  and  plant  life  will 
seldom  return  to  these  areas  without  extensive  rehabilitation.   Caliche 
pits  will  normally  remain  devoid  of  vegetation  as  long  as  they  are  in 
use.   In  limestone  areas,  mitigation  is  generally  unsuccessful. 

d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Some  loss  of  vegetation  would  be  inevitable  in  the 
short-term  (20  to  30  years)  but  this  impact  can  be  offset  somewhat  if 
affected  areas  are  carefully  revegetated .   In  the  long-term,  revegetation 
of  native  plants  should  occur  and  return  the  land  to  it's  original 
condition.   However,  there  would  probably  be  areas  which  have  been 
affected  by  toxic  spills  which  would  never  revegetate. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 

Vegetative  communities  may  never  completely  recover  from 
the  effects  of  oil  and  gas  activity  and  some  species  may  never  return. 

9.   Wildlife 

a.    Impacts 

Level  1:   Appendix  D  lists  the  wildlife  species 
known  to  inhabit  the  Roswell  District  which  may  be  affected  by  oil  and 
gas  development.   All  factors  which  could  benefit  wildlife  over  either 
the  short  or  long  term  or  could  adversely  affect  this  resource,  were 
considered  in  evaluating  overall  impacts.   An  assumption  was  made  that 
drilling  would  not  be  undertaken  in  any  large  lake,  reservoir,  river,  or 
stream;  and  that  exploration  and/or  drilling  activities  would  be  pro- 
hibited within  a  quarter  mile  of  river  and  stream  channels,  marshes, 
reservoirs,  or  riparian  habitats. 

In  the  exploration  phase,  two  primary  activities 
were  considered  which  would  have  an  impact  on  wildlife  populations  and 
habitat;  these  were  off-road  vehicles  and  exploratory  techniques.   Noise 
from  heavy-duty  exploratory  vehicles  and  associated  human  involvement 
would  adversely  effect  wildlife,  particularly  ground-nesting  birds, 
lizards,  reptiles,  and  burrowing  animals.   Seismic  explorations  utilize 
explosive  thumpers  and  vibrators  to  test  for  oil  and  gas  reserves. 
These  techniques  disturb  wildlife  by  disrupting  their  habitat  and  by 
creating  loud,  sudden  noises. 

In  the  development  phase,  construction  of  roads  and 
drilling  sites,  plus  operation  of  drilling  sites  are  the  major  com- 
ponents which  will  have  an  impact  on  wildlife.   There  are  several 
beneficial  impacts  which  are  associated  with  the  development  and  pro- 
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duction  phases.   These  include  an  increased  edge  effect  from  roads, 
increased  forb  production  resulting  from  additional  precipitation  runoff 
and  increased  numbers  of  perches  for  birds-of-prey  on  power  lines.   In 
the  San  Simon  Swale  area  of  Lea  county  (Map  1) ,  oil  and  gas  activities 
would  not  be  allowed  during  the  antelope  fawning  season,  between  April 
15  and  June   15.   Drill  sites  would  not  be  located  in  forb  producing 
depressions  of  the  swale  bottom.   Other  site-specific  beneficial  impacts 
which  have  been  outlined  for  the  Lesser  Prairie  Chicken  Habitat  Area 
(Map  2)  include  protection  of  booming  grounds  and  nest  sites  by  ex- 
clusion of  all  drilling  activities  between  April  1  and  May  31  and  the 
requirement  that  all  collection  pits  must  be  covered  with  a  fine  mesh. 
Adverse  impacts  from  this  phase  would  involve  disturbance  caused  by 
concentrated  human  activity,  and  by  noise  from  vehicles  and  machinery. 

The  production  phase  of  the  oil  and  gas  develop- 
mental process  impacts  wildlife  more  than  any  other  operation.   This 
phase  includes  the  construction  and  maintenance  of  access  roads,  rights- 
of-way,  and  of  various  types  of  operational  facilities.   When  evaluating 
impacts  connected  with  operational  facilities,  such  items  as  construc- 
tion of  buildings,  power  lines,  fenced  areas,  pumps,  separation  equip- 
ment, etc.,  must  be  considered.   Beneficial  impacts  for  wildlife  during 
this  phase  include,  in  addition  to  those  already  discussed  under  the 
developmental  phase,  additional  nitches  for  rodents,  rabbits,  reptiles 
and  birds.   In  the  lesser  prairie  chicken  area,  studies  show  that 
prairie  chickens  utilize  established  pipeline  rights-of-way  for  booming 
grounds.   All  power  lines  constructed  in  conjunction  with  oil  and  gas 
activities  must  be  built  raptor-safe,  ensuring  that  large  raptors  are 
protected  from  electrocution,  particularly  the  golden  and  bald  eagles. 
However,  many  of  the  powerlines  were  constructed  prior  to  1972,  before 
raptor  protection  designs  were  required.   Losses  on  these  older  powerlines 
continue.   Adverse  impacts  associated  with  the  production  phase  may  be 
long-term  and  devastating  to  wildlife  habitat.   Specifically,  wildlife 
habitat  would  be  continually  disturbed  in  varying  degrees  because  of  the 
recurring  need  for  human  activity  which  will  be  required  for  general 
maintenance  operations,  pipeline  repair,  road  rehabilitation,  inspection 
checks,  and  transportation  of  products.   These  disturbances  would  be 
site-specific,  but  a  considerable  loss  of  wildlife  habitat  could  result, 
depending  upon  the  extent  of  development  and  expansion  of  an  oil  or  gas 
field.   Wildlife  populations  would  become  more  vulnerable  to  the  hunter 
as  access  is  improved  with  construction  of  oil  and  gas  field  roads. 
Nesting  raptors  are  vulnerable  to  disturbances  during  all  phases  of  oil 
and  gas  development,  especially  during  April  through  August. 

Oil  spills  and/or  leaks,  blowouts,  and  spills  or 
leaks  of  caustic,  salty,  or  polluted  water  are  major  adverse  impacts. 
In  the  case  of  exploratory  drilling,  these  events  may  take  place  as 
early  as  the  exploratory  phase  but  will  generally  be  more  closely  associ- 
ated with  the  development  and  production  phases.   The  nature  of  these 
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impacts  are  several  but  oil  spills  are  potentially  the  most  severe. 
Contact  with  oil  may  be  lethal  to  waterfowl,  shorebirds,  or  other  bird 
species  when  feathers  become  saturated,  causing  them  to  lose  buoyancy 
and  insulation.   Severely  coated  birds  may  ingest  oil,  lose  mobility, 
and  soon  die.   Moist-skin  animals  such  as  amphibians,  insect  larvae,  and 
various  aquatic  organisms  suffocate  when  covered  with  an  oil  film. 
Spawning  beds  and  rearing  areas  for  fish  may  be  destroyed  by  oil  coating. 

During  the  production  phase,  in  addition  to  both 
direct  and  cumulative  impacts  previously  discussed,  brine  evaporation 
pits  containing  concentrated  salts  and,  possibly,  an  oil  film  can  trap 
waterfowl  and  poison  animals  drinking  from  these  pits.   Oil,  waste  mud, 
and  related  contaminants  on  soil  or  water  seriously  disrupt  food  chains 
at  the  lowest  tropic  levels.   Serious  impacts  on  the  aquatic  habitat  may 
be  caused  by  tank  batteries  and  pipelines,  separation  facilities,  and 
secondary  recovery  operations,  if  oil  or  wastes  are  permitted  to  seep 
into  drainages. 

Two  major  operations  of  the  abandonment  phase  were 
considered  as  the  primary  factors  affecting  wildlife.   These  were: 
abandoned  facilities  and  reclamation.   Impacts  during  this  phase  pertain 
to  the  physical  presence  of  the  facilities  which  have  been  abandoned, 
together  with  the  seepage  of  oil  and  wastes  from  facilities  which  have 
been  temporarily  abandoned.   These  factors  were  considered  in  arriving 
at  a  final  overall  impact  for  each  species.   This  evaluation  was  made 
under  the  assumption  that  some  facilities  such  as  pads,  roads,  building 
shells,  pipelines,  fences,  poles,  etc.,  would  not  be  removed  until  all 
procedures  for  abandonment  had  been  completed.   The  same  assumption  was 
made  in  dealing  with  reclamation.   In  the  past,  few  areas  were  restored. 
The  same  criteria  previously  discussed  was  evaluated,  with  the  exception 
that  more  emphasis  was  placed  on  impacts  to  the  various  species  as  they 
related  to  reclamation  in  the  sense  of  removing  unnecessary  facilities 
and  revegetating  the  affected  area. 

Implementation  of  proper  abandonment  procedures 
would  be  a  beneficial  impact  on  prairie  chickens.   Abandoned  caliche- 
based  well  pads  are  favored  booming  ground  sites  and  may  very  well 
affect  the  distribution  of  these  chickens. 

Level  2:   The  magnitude  of  detrimental  impacts 
affecting  wildlife  would  increase  throughout  the  oil  and  gas  industry's 
developmental  processes,  from  the  initial  exploratory  phase  through 
until  completion  of  the  process  of  abandonment,  if  the  Bureau  of  Land 
Management's  (BLM's)  standard  operating  procedures  and  stipulations  as 
stated  in  the  proposed  action  are  not  fully  enfored.   In  addition  to  the 
adverse  impacts  identified  under  level  1,  a  broad  range  of  both  short 
and  long-term  impacts  could  be  identified  for  every  phase  of  oil  and  gas 
operations  if  controls  are  not  fully  enforced. 
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Those  species  which  are  strongly  related  to  water, 
or  near  water,  and  riparian  habitats  would  be  most  affected  by  oil  and 
gas  operations.   Habitats  of  these  types  are  primarily  confined  to 
lakes,  ponds,  springs,  the  Pecos  River  floodplain,  the  Canadian  River 
floodplain,  portions  of  the  Black  River,  and  the  floodplains  of  perennial, 
seasonally  live  or  spring-fed  streams.   Although  these  areas  comprise 
only  a  small  percentage  of  the  total  surface  area,  they  support  and  are 
vital  to  a  large  percentage  of  those  species  found  within  the  district. 
These  areas  serve  as  major  migration  routes,  wintering  areas,  nesting 
areas,  and  yearlong  habitat  for  numerous  song  birds,  shore  and  wading 
birds,  waterfowl,  and  raptors.   They  also  support  a  variety  of  mammals, 
reptiles,  and  amphibians. 

Due  to  the  relatively  narrow  width  or  small  size  of 
these  areas,  the  construction  of  roads  and  facilities  would  cause  a 
substantial  reduction  in  wildlife  habitat.   This  reduction  combined  with 
the  potential  of  erosion  siltation,  and  the  possibility  of  oil  leaks, 
spills,  or  blowouts  would  result  in  adverse  effects  for  most  ail  species 
related  to  the  habitat.   The  degree  of  adversity  would  depend  on  the 
animal's  association  with  the  habitat.   Fish,  aquatic  species  of  amphibians 
and  reptiles,  waterfowl,  and  both  shore  and  wading  birds  would  be  affected 
in  the  highest  degree. 

Oil  and  gas  operations  would  have  various  effects  on 
birds  of  prey.   Some  beneficial  impacts  for  ferruginous  hawks,  redtailed 
hawks,  turkey  vultures,  and  other  buteos  and  vultures  which  prefer  open 
areas  could  be  increased  perches,  increased  rodent  populations,  decreased 
ground  cover,  and  road  kills.   Goshawks,  sharp-shinned  hawks,  alpomado 
falcons,  and  other  members  of  the  Accipiter  and  falcon  families  which 
prefer  forested  or  extensive  brushy  areas  would  be  adversely  impacted 
because  of  habitat  losses. 

In  the  eastern  two-thirds  of  the  district,  high 
bluffs  and  ridges  are  the  primary  nesting  habitat  for  most  large  birds 
of  prey.   Bluffs  and  cliffs  near  the  rolling  or  plains  area  are  particularly 
important.   Activities  within,  or  in  close  association  with,  these  areas 
could  adversely  affect  raptors  during  the  nesting  seasons. 

The  effect  of  oil  and  gas  activities  on  prairie 
chicken  habitat  and  populations  would  be  extremely  difficult  to  determine. 
There  is  little  doubt  that  petroleum  oil  and  gas  activities  would  have 
some  adverse  effects  on  prairie  chickens  but  there  is  no  actual  informa- 
tion to  document  these  effects.   However,  as  noted  under  level  1,  there 
are  some  beneficial  impacts  affecting  prairie  chickens. 

Loss  of  habitat  to  road  and  pad  construction  is 
obvious,  however,  the  magnitude  of  the  detrimental  effect  is  not  certain. 
Powerline  construction  accompanying  these  activities  presents  a  hazard 
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to  roosting  birds.   Losses  of  this  type  have  been  documented,  but  again, 
the  magnitude  of  these  losses  has  not  been  determined.   Pits  for  collec- 
ting waste  hydrocarbons  also  present  a  problem.   A  number  of  dead  prairie 
chickens  have  been  found  in  these  pits.   Preliminary  investigations 
indicate  that  many  birds  and  small  mammals  die  in  these  pits  every  year. 

In  prairie  chicken  areas,  noise  from  drilling  rigs 
and  gas  or  diesel  engine-operated  pumps  during  the  breeding  season  is 
considered  to  be  detrimental  to  breeding  activities.   The  noise  interferes 
with  the  ability  of  the  females  to  hear  the  booming  by  the  males  which 
attract  them  to  the  breeding  or  "booming"  grounds.   Development  of  roads 
or  well  sites  on  these  booming  grounds  causes  the  abandonment  of  the 
area  by  the  prairie  chickens. 

Pronghorn  antelope  are  adversely  impacted  through 
the  loss  of  habitat  because  human  intrusion  often  prevents  them  from 
occupying  an  area.   Such  intrusion  can  have  a  serious  impact  if  it 
occurs  at  a  critical  time  and  place.   A  prime  example  is  the  San  Simon 
Swale  southwest  of  Eunice  which  is  a  critical  forb-producing  area  for 
antelope.   In  general,  these  areas  are  located  in  large  swales  and 
playas  which  tend  to  collect  and  hold  moisture.   Due  to  the  fluctuating 
climatic  factors  in  the  district,  these  areas  are  extremely  important  in 
maintaining  antelope  populations,  because  they  provide  a  more  dependable 
source  of  forbs.   During  years  of  overall  poor  forb  production,  antelope 
will  concentrate  in  the  areas.   Drilling  operations,  construction,  and 
other  human  activities  which  would  curtail  the  use  of  these  areas  would 
be  very  detrimental  to  antelope  populations.   The  loss  of  portions  of 
these  forb-producing  areas  to  facilitate  road  and  pad  construction  would 
also  result  in  a  severe  adverse  impact.   Another  impact  which  would  be 
adverse  to.  wildlife  is  the  release  of  poisonous  hydrogen  sulfide  gas. 
This  gas  is  known  to  cause  wildlife  mortalities,  but  no  estimate  has 
been  made  of  the  extent  of  this  problem. 

b.    Mitigation 

It  is  very  important  that  oil  be  prevented  from 
polluting  natural  drainages.   Disturbances  and  contamination  caused  by 
oil  and  gas  activity  must  be  limited  to  the  smallest  area  possible  for 
the  operation.   Oil-coated  or  killed  vegetation  can  be  removed  and 
replaced. 

Mitigation  of  impacts  concerning  loss  of  mobility, 
due  to  pipelines;  and  disturbance,  due  to  human  activity;  are  necessary. 
If  the  physical  barrier  of  installations  will  be  significant,  such  as 
barring  access  to  drinking  water,  this  problem  should  be  recognized  in 
advance  and  construction  modified  or  mitigated  to  avoid  the  problem. 
Disturbance  due  to  noise  and  human  occupation  of  the  area  may  be  short- 
term,  for  example,  during  the  construction  phase.   This  disturbance  can 
be  confined  to  small  areas  and  located  to  minimize  the  problem.   Consul- 
tation with  a  field  biologist  during  the  development  phase,  is  recommended. 
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The  mitigation  of  environmental  impacts,  as  they 
affect  animal  life,  would  be  largely  one  of  degree  rather  than  of  new  or 
different  procedures.   Rehabilitation  by  seeding  or  planting  is  more 
difficult  under  semiarid  conditions  because  fewer  plant  species  are 
adapted  for  life  in  this  environment.   The  chances  of  success  are  much 
less  due  to  several  factors,  principally  inadequate  or  unpredictable 
moisture.   Oil-coated  plants  are  not  easily  replaced  because  of  these 
problems.   Replenishment  of  depleted  water  supplies  would  appear  to  be 
more  difficult  to  achieve  under  semiarid  conditions. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Wildlife  disturbances  caused  by  exploratory  activities 
cannot  be  avoided.   General  inspection  and  maintenance  of  oil  and  gas 
facilities  are  standard  operating  procedures  in  this  industry,  although 
these  activities  cause  local,  short-term  disturbances  of  wildlife. 

d .  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Due  to  the  semiarid  environment  of  the  upper  and 
lower  Sonoran  life  zones,  impacts  affecting  wildlife  habitat  and  food 
supplies  which  might  be  short-term  and  reasonably  easy  to  mitigate  in 
wetter  areas,  could  easily  become  long-term  here.   An  example  would  be 
vegetation  removed  during  the  clearing  of  rights-of-way  for  construction 
of  trails  or  roads.   This  impact  to  vegetation  would  be  magnified  by  the 
scarcity  of  water  which  would  delay  revegetation  of  the  cleared  area. 
The  drawdown  of  standing  water  and  it's  effect  on  wildlife  habitat  would 
also  be  acute  but  short-term.   However,  the  high  viscosity  and  stickiness 
of  crude  oil  may  have  serious  impacts  on  wildlife  over  the  long-term,  if 
this  oil  drains  continually  from  oil-saturated  soil  into  watercourses 
which  supply  water  for  wildlife.   The  effect  of  this  oil  seepage  on  both 
the  soil  and  aquatic  organisms  would  be  long-term.   Aquatic  species  are 
particularly  susceptible  to  even  small  amounts  of  oil  entering  their 
environment. 

Leaks  or  spills  of  oil,  caustic  fluids,  or  salt 
water  could  saturate  soils  and  flow  or  seep  into  drainages,  killing 
vegetation.   Natural  drainages  are  often  an  important  habitat  for  most 
species.   Oil  and/or  salty  water  being  discharged  into  drainages  would 
destroy  both  food  and  cover  for  wildlife,  sterilizing  the  soil  for  a 
short  time  and  polluting  the  water.   Oil,  sediments,  and  excessive 
amounts  of  dissolved  salts  entering  streams  or  other  bodies  of  water  can 
directly  lower  the  quality  of  fish  habitat  and  directly  or  indirectly 
lower  fish  reproduction  for  a  short  time.   The  most  desirable  fish  are 
usually  the  least  tolerant  to  such  pollution.   However,  except  in  the 
worst  cases,  this  impact  would  gradually  lessen  with  time  and  the 
habitat  should  eventually  recover. 
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Burrowing  mammals,  ground  nesting  birds,  and  reptiles, 
particularly  those  favoring  climax  vegetation  or  of  a  particular  succes- 
sional  stage,  would  be  moderately-to-heavily  impacted  over  the  long- 
term,  due  to  a  loss  of  habitat.   The  short-term  loss  would  be  caused  by 
the  loss  of  individual  animals.   Examples  of  these  losses  would  be  prairie 
dogs,  burrowing  owls,  lesser  prairie  chickens,  and  the  Great  Plains 
toad,  all  of  which  could  be  killed  by  the  seepage  of  pollutants  into 
their  water  supply. 

e.    Irreversible  and  Irretrievable  Commitment  of  Resources 
None. 

10.  Threatened  or  Endangered  Plants  or  Animals 

Site-specific  measures  must  be  taken  for  each  action  to 
protect  threatened  or  endangered  plants  or  animals.   Such  measures  will 
be  the  result  of  a  site-specific  survey  as  allowed  by  standard  operating 
procedures  (supplement  to  Form  3109-3).   Standard  or  special  stipulations 
will  be  included  in  any  grant,  thus  assuring  protection  of  those  species. 

11 .  Recreation 

a.    Impacts 

Level  1;   The  quality  of  most  recreational  resources 
in  local  areas  of  the  public  lands,  such  as  the  Mescalero  Sands  and 
recorded  caves,  would  be  protected  or  enhanced  under  the  proposed  action. 
Extensive  recreational  uses  which  depend  on  the  use  of  motorized  vehicles 
for  access,  will  benefit  from  the  development  of  additional  roads  in 
support  of  the  oil  and  gas  industries  but  this  benefit  would  be  removed 
when  drilling  sites  are  abandoned,  if  roads  supporting  these  drilling 
sites  are  also  abandoned.   These  impacts  would  have  a  minor  effect, 
since  most  areas  of  the  public  land  would  continue  to  be  accessible 
because  of  roads  which  have  been  constructed  in  support  of  other  resource 
values  such  as  grazing.   Impacts  identified  for  wildlife  would  have  the 
same  type  and  degree  of  effect  upon  associated  recreational  activities 
which  include  hunting,  fishing,  and  wildlife  observation. 

Although  there  are  standard  operating  procedures  to 
regulate  drilling  operations  in  cave  areas,  there  is  a  strong  possibility 
that  unrecorded  caves  could  be  impaired  by  drilling  operations.   Also, 
due  to  subsurface  magnetic  effects  which  prevent  an  accurate  plotting  of 
the  surface/  subsurface  alignment  of  known  caves,  there  is  a  possibility 
that  drilling  could  impact  these  resources.   As  a  result,  cave  formations 
could  be  broken,  drilling  fluids  could  be  lost  as  new  caves  are  encountered, 
drainage  or  infiltration  patterns  of  surface  water  could  be  changed,  and 
cave  plants  or  animals  could  be  destroyed.   On  the  other  hand,  the 
discovery  of  new  caves  could  be  a  beneficial  impact  to  the  recreational 
resource. 
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Seismic  exploration  is  regulated  by  minimum  standards 
(Form  3040-1)  on  leased  and  unleased  lands  under  the  proposed  action. 
However,  seismic  activity  atop  caves  which  are  within  100  feet  of  the 
ground  surface,  could  cause  breakage  of  fragile  formations  or  could 
cause  passages  to  collapse. 

Level  2:  Impacts  would  be  similar  to  level  1,  but 
would  be  more  adverse,  depending  upon  the  degree  of  noncompliance  with 
the  standard  operating  procedures. 

b .    Mitigation 


Impacts  which  would  occur  if  access  roads  were 
abandoned  when  production  in  an  oil  or  gas  field  ends,  could  be  mitigated 
by  allowing  access  roads  to  remain  open  and  maintaining  them  for  public 
use. 

Mitigating  measures  described  in  the  "Wildlife" 
portion  of  this  environmental  assessment  would  enhance  associated  recrea- 
tional uses. 

Unknown  caves  which  have  natural  surface  entrances 
could  be  located  by  using  infrared  detection  devices  during  an  aerial 
survey.   Also,  the  location  of  passageways  in  caves  could  be  accurately 
determined  through  the  use  of  electronic  equipment.   Such  actions  could, 
in  turn,  avert  many  potential  impacts. 

Seismic  exploration  could  be  regulated  by  adopting 
stipulations  similar  to  the  standard  operating  procedures  which  are  used 
for  drilling  operations.   Such  stipulations  could  regulate  such  explora- 
tions within  specified  distances  from  known  caves,  their  passageways  or 
cave-bearing  formations. 

c.  Adverse  Impacts  Which  Cannot  Be  Avoided 

Because  the  present  level  of  inventory  technology  is 
not  adequate  to  detect  caves  which  do  not  have  surface  entrances,  impacts 
to  these  caves  cannot  be  avoided  prior  to  seismic  explorations  or  drilling 
activities. 

d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

The  short-term  use  of  public  lands  (20  to  30  years) 
is  expected  to  result  in  a  slight  increase  in  the  long-term  productivity 
of  recreational  uses.   However,  negative  impacts  to  fragile  cave  resources 
would  cause  a  minor  reduction  in  productivity,  in  terms  of  visitor 
appreciation. 
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e.    Irreversible  and  Irretrievable  Commitment  of  Resources 

Any  destruction  of  cave  resources  would  constitute 
an  irreversible  and  irretrievable  commitment  of  these  resource  values. 

12 .   Wilderness 

a.  Impacts 

Level  1:   Regulation  of  mineral  leasing  and  associated 
development  activities  in  accordance  with  the  Wilderness  Protection 
Stipulation  and  Interim  Management  Policy  (IMP)  would  protect  wilderness 
values  in  most  lands  under  wilderness  review.   One  exception,  which  was 
specified  by  Congress,  is  that  physical  impacts  created  by  exploration 
or  development  which  occurred  prior  to  the  legislated  BLM  wilderness 
review  on  October  21,  1976,  would  continue  in  the  same  manner  and  degree 
on  those  lands.   Manner  and  degree  have  been  interpreted  in  Bureau 
policy  to  allow  for  logical  pace  and  progression  of  drilling  activities. 
Physical  impacts  which  began  on  lands  outside  the  boundary  of  wilderness 
review  areas  may  progress  to  areas  inside  the  boundary.   This  legislative 
requirement  and  policy  allows  for  possible  impairment  of  all  wilderness 
values  (such  as  size,  naturalness,  solitude,  etc.)   Mineral  development 
impacts  of  this  type  can  only  be  regulated  to  insure  that  manner  and 
degree  of  activities  do  not  change,  and  that  unnecessary  or  undue  degra- 
dation of  public  lands  does  not  occur.   It  is  assumed  that  under  the 
worst  case,  less  than  10  percent  of  the  lands  under  wilderness  review 
would  be  impaired  due  to  continuing  pre-1976  impacts.   The  actual  extent 
of  affected  lands  cannot  be  determined  at  this  time  since  drilling 
permits  are  processed  on  a  site-specific  basis  and  impacts  would  be 
determined  at  that  time. 

Level  2:   The  wilderness  review  process,  nonimpair- 
ment  policy,  and  countinuation  of  activities  for  the  development  of 
minerals  are  legislatively  required  and  would,  therefore  apply  to  this 
alternative.   Actions  considered  under  this  alternative  are  the  same  as 
for  the  proposed  action  and  will  not  be  discussed  further. 

b .  Mitigation 

Adverse  impacts  to  wilderness  values  could  only  be 
mitigated  by  a  change  in  legislation  that  would  allow  regulation  of  all 
mineral  leasing  activities  to  prevent  resource  impairment. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

Impairment  of  wilderness  values,  which  could  be 
caused  by  expanding  physical  impacts  allowed  under  the  "manner  and 
degree"  concept,  cannot  be  avoided. 
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d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Short-term  use  of  oil  and  gas  resources  throughout 
the  production  phase  (20-30  years)  would  impair  the  long-term  productivity 
(naturalness)  of  potential  wilderness  areas. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 

Impaired  wilderness  values  may  not  be  restored  by 
the  time  wilderness  study  decisions  (1985  through  1988)  are  made  for 
this  district.   Natural  restoration  and  rehabilitation  of  disturbed 
areas  following  abandonment  of  oil  and  gas  facilities  could  erase  physical 
impacts  at  some  future  date.   Restored  areas  could  be  considered  for 
wilderness  review  if  Congress  legislates  such  an  action,  and  resources 
would  not  be  committed.   Also,  the  standards  for  acceptable  impacts  in 
designated  wilderness  areas  could  be  changed  and  no  resource  commitment 
would  be  made. 

13.   Cultural  Resources 

a.    Impacts 

Level  1:   The  illegal  collection  of  artifacts  would 
increase  as  access  to  areas  containing  cultural  resource  sites  was 
improved  during  the  proposed  action's  production  phase.   Additionally, 
the  pothunting  problem  would  be  worsened  because  of  the  additional 
workers  brought  into  these  areas  during  the  different  phases  of  minerals 
activity. 

While  these  impacts  would  be  area  wide,  they  would 
be  most  severe  in  those  areas  where  access  had  been  limited  prior  to  the 
beginning  of  minerals  activity.   Areas  where  access  has  been  limited 
include  the  area  northwest  of  Roswell,  and  the  Guadalupe  mountains. 
Because  of  the  steep  terrain  and  the  roughness  of  existing  access  routes, 
caves  and  midden  rings  within  the  Guadalupe  mountains  have  been  somewhat 
protected  from  pothunters.   These  caves  are  an  attractive  source  of 
antifacts  because  they  preserve  and  protect  fragile  items. 

As  stated  in  Chapter  2,  much  of  the  information 
about  a  site  is  contained  in  the  depositional  contact.   Therefore,  an 
undisturbed  site  is  more  valuable  to  the  archeologist .   Displacement  of 
antifacts,  or  the  removel  of  a  portion  of  a  site  destroys  much  of  the 
information  about  the  site. 
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Four  major  oil  and  gas  activities  have  the  potential 
of  producing  the  impacts  described  above.   These  are:   (1)  Pipelines 
which  are  laid  on  the  surface  without  an  archeological  clearance  being 
completed,  (2)  The  use  of  equipment  and  vehicles  to  maintain  an  electrical 
line  spanning  an  archo logical  site.   These  vehicles  could  drive  across 
the  site  during  maintenance  work,  (3)  New  tracks  are  often  created  by 
vehicular  traffic  during  adverse  weather,  adversely  impacting  cultural 
resource  sites,  and  (4)  Seismic  explorations  can  severely  impact  cultural 
resources  since  their  lines  are  not  surveyed  for  the  presence  of  these 
resources  prior  to  exploration.   Seismic  thumpers  can  also  affect  the 
placement  of  artifacts. 

Another  major  impact  to  cultural  resources  could 
occur  during  emergency  field  conditions  such  as  well  fires.   Sites  could 
be  greatly  disturbed  or  destroyed  in  the  process  of  fighting  such  fires, 
especially  if  the  well  pad  site  had  previously  been  relocated  to  avoid  a 
nearby  site  containing  archeological  artifacts. 

If  a  well  fire  were  to  get  out  of  control  and  burn  a 
site,  the  thermoluminescence  dating  of  pottery  would  be  changed.  Radio- 
carbon dating  would  also  be  affected. 

Oil  spills  or  leaks  would  also  interfere  with  the 
interpretation  of  a  site.   Not  only  would  the  oil  hamper  special  studies 
such  as  radiocarbon  dating  and  pollen  analyses,  but  it  would  also  affect 
the  analysis  of  the  articles  themselves.   For  example,  ceramics  are  made 
of  porous  materials  and  would  be  likely  to  absorb  the  oil.   This  would 
confuse  identification  of  the  ceramic  type  and  probably  interfere  with 
the  temper  analysis. 

These  impacts  would  be  most  likely  to  occur  where  a 
tank  battery  location  had  been  moved  to  avoid  a  cultural  resource  site. 
They  could  also  occur  within  areas  which  had  been  developed  prior  to 
implementation  of  requirements  for  cultural  resource  clearances. 

Level  2:   In  addition  to  the  sources  of  impacts 
described  for  level  1,  there  would  be  other  impacts  caused  by  the 
creation  of  unauthorized  facilities  such  as:   Rights-of-way,  roads, 
drilling  pads,  or  the  unauthorized  expansion  of  such  facilities  as  had 
been  properly  agreed  upon.   The  "blading,"  or  cleaning  of  seismic  lines 
by  a  bulldozer,  would  also  be  as  adverse  impact,  unless  an  archeological 
clearance  had  been  completed.   In  any  case,  any  of  the  unauthorized 
actions  described  above  could  partially  or  totally  destroy  cultural 
resource  sites. 
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b .  Mitigation 

A  strong  law  enforcement  program,  plus  daily  patrols, 
would  help  to  reduce  the  amount  of  pothunting. 

c .  Adverse  Impacts  Which  Cannot  Be  Avoided 

If  the  proposed  action  is  implemented,  the  adverse 
effects  of  pothunting  cannot  be  avoided.   Even  a  strong  law  enforcement 
program  and  daily  patrols  would  only  reduce,  but  not  eliminate,  pothunting. 
Other  adverse  conditions  which  cannot  be  mitigated  include  disturbances 
to  cultural  resources  caused  by  seismic  explorations,  road  expansion 
during  adverse  weather  conditions,  and  contamination  of  cultural  resources 
which  would  result  from  well  fires  and  oil  spills. 

d .  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Archeological  and  historical  sites  are  a  nonrenewable 
resource.   Once  a  site  has  been  destroyed,  another  site  of  that  time 
period  cannot  be  created,  sites  which  are  destroyed  or  altered  as  a 
result  of  implementing  the  proposed  action  would  remain  in  that  condition. 
In  effect,  the  cultural  resource  data  base  would  be  diminished. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 

Once  an  artifact  has  been  removed  from  it's  proper 
position  in  a  site,  or  destroyed,  it's  value  for  historical  significance 
is  diminished.   As  the  proposed  action  is  implemented,  public  access 
would  be  improved  and  the  damage  caused  by  artifacts  being  collected  and 
sites  being  destroyed  would  increase. 

14 .   Visual  Resources 

a.    Impacts 

Level  1:   The  visual  impacts  that  activities  involved 
in  expansion  of  the  oil  and  gas  industries  would  have  on  a  characteristic 
landscape  can  be  determined  through  use  of  the  contrast  rating  process 
which  is  described  in  BLM  manual,  Section  8431.   This  rating  numerically 
describes  impacts  that  an  activity  would  have  upon  the  basic  elements  of 
form,  line,  color,  or  texture  which  may  be  present  in  different  landscape 
features  of  land  surface,  vegetation,  or  existing  structure.   In  compiling 
this  rating,  these  basic  elements  are  listed  in  the  descending  order  of 
noticeability.   This  contrast  rating  indicates  both  the  severity  of  a 
possible  impact  and  serves  as  a  guide  to  identify  measures  which  would 
reduce  an  impact. 
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The  significance  of  impacts  can  be  evaluated  by 
comparing  rating  scores  with  (30  being  the  maximum  possible  score) 
minimum  standards  for  one  of  five  possible  Visual  Resource  Management 
(VRM)  classes,  or  an  Area  of  Critical  Environmental  Concern  (ACEC)  for 
scenic  values.   These  standards  are: 

Class  I.   The  degree  of  contrast  for  any  one  element 
may  not  exceed  a  weak  degree  of  contrast  (lx)  and  the  total  contrast 
rating  for  any  feature  may  not  exceed  10; 

Area  of  Critical  Environmental  Concern  for  Scenic 
Values.    The  degree  of  contrast  for  any  one  element  should  not  exceed  a 
moderate  value  (2x) ,  and  the  total  contrast  rating  for  any  feature  may 
not  exceed  10; 

Class  II.  The  degree  of  contrast  for  any  one  element 
should  not  exceed  a  moderate  value  (2x) ,  and  the  total  contrast  rating 
for  any  feature  may  not  exceed  12; 

Class  III.  The  degree  of  contrast  for  any  one 
element  should  not  exceed  a  moderate  value  (2x),  and  the  total  contrast 
rating  for  any  feature  may  not  exceed  16; 

Class  IV.  The  total  contrast  rating  for  any  feature 
should  not  exceed  20; 

Class  V.  An  interim  classification  for  rehabilitation 
of  an  area.  Based  upon  its  indicated  potential  visual  resource  management 
class  (I,  II,  III,  or  IV),  it  must  meet  the  appropriate  degree  of  contrast 
of  selected  class. 

Bureau  of  Land  Management  (BLM)  policy  states  that 
contrasts  which  exceed  the  allowable  limits  for  a  VRM  class  are  "Significant 
Adverse  Impacts." 

Within  a  physiographic  province,  the  VRM  class 
assigned  to  a  particular  land  area  is  dependent  upon  physical  attributes 
of  scenic  quality  and  visibility  which  are  combined  with  the  social 
attribute  of  viewer  sensitivity  towards  modification  of  the  landscape. 
Interim  VRM  classifications  are  based  only  on  these  attributes  of  the 
visual  resource,  while  final  classifications  are  either  established  or 
modified  by  managerial  decision  as  part  of  the  land  use  planning  process. 

The  final  VRM  classification  may  be  different  than 
the  interim  category.   For  example,  Class  III  areas  may  be  upgraded  by 
managerial  decision  to  Class  II  so  that  a  nearby  Class  I  area  can  be 
protected.   Conversely,  an  interim  classification  can  be  downgraded  to 
accomodate  large-scale  activities,  such  as  strip-mines,  which  would 
seriously  disturb  the  surface. 
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Visual  resources  in  the  Roswell  District  would  be 
impacted  during  all  phases  of  oil  and  gas  development  although  adverse 
impacts  would  be  incurred  primarily  during  such  surface-disturbing 
phases  as  exploration  and  production.   These  impacts  would  be  reduced 
following  completion  of  the  abandonment  phase  with  disturbances  becoming 
less  noticeable  as  natural  restoration  (revegetation,  etc.)  progressed. 

Visual  contrast  scores  would  probably  vary  from  4 
through  27  in  this  district,  with  an  average  score  of  15,  depending  on  the 
landscape  character,  extent  of  disturbance,  types  of  production  facilities, 
and  the  location  of  an  area's  critical  viewpoints.   Compliance  with 
those  standard  operating  procedures  related  to  painting  and/or  relocation 
of  drilling  sites  to  obtain  visual  screening,  would  reduce  visual  contrasts 
resulting  from  implementation  of  the  proposed  action,  to  insignificance. 
Adverse  impacts  would  be  greatest  in  areas  which  have  not  been  previously 
altered  by  man's  activities,  plus  rocky  areas  where  reclamation  efforts 
would  produce  only  minimal  results  and  in  areas  where  structures  used  by 
the  oil  and  gas  industries  would  not  be  compatible  with  other  structures 
which  are  already  in  place. 

Level  2:   An  increase  in  visual  impacts  would  result 
from  a  lack  of  compliance  with  painting  or  other  visual  resource  management 
stipulations . 

b.    Mitigation 

Since  visual  contrasts  caused  by  oil  and  gas  develop- 
ment may  affect  all  basic  elements  of  the  visual  resource,  mitigation 
should  be  undertaken  in  the  order  of  noticeability  of  those  elements, 
e.g.:   form,  line,  color,  and  texture.   Structures  or  surface  disturbances 
could  be  modified  or  changed  in  their  orientation  to  minimize  their 
impacts  to  landform,  vegetation,  or  existing  structures. 

Impacts  to  form  and  line  elements  could  be  mitigated 
in  areas  with  pronounced  topographic  variations  by  modifying  structures 
so  that  they  repeat  e.     -ents  in  the  natural  landscape,  or  simulate 
existing  structures  such  as  vindmills,  etc.   Structures  could  also  be 
positioned  so  that  they  are  not  located  on  the  visual  horizon,  or  low 
profile  structures  could  be  used.   Modifications  of  this  type  should  be 
applied  primarily  in  naturalistic  landscapes  which  were  not  previously 
impacted  by  the  development  of  oil  fields,  or  in  special  areas  such  as 
VRM  classes  I  and/ or  II,  plus  Areas  of  Critical  Environmental  Concern 
which  are  so-rated  because  of  their  scenic  values. 

One  standard  operating  procedure  which  is  used  to 
reduce  color  contrasts,  is  to  paint  structures  with  either  of  two  neutral 
colors.   Should  a  broader  range  of  colors  be  developed  for  use  in  a 
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wider  range  of  landscapes,  the  impacts  of  contrasting  colors  would  be 
reduced  even  more.   In  this  case,  the  most  appropriate  color  could  be 
specified  for  use  as  part  of  the  stipulations  for  each  specific  drilling 
site. 

On  level  prairies  where  facilities  cannot  be  screened 
from  view  by  natural  terrain  features,  new  facilities  in  existing  oil 
fields,  and  facilities  in  the  "visual  corridor"  along  major  travel 
routes,  stipulations  concerning  the  proper  use  of  painting  are  the 
primary  method  for  reducing  visual  contrasts.   This  also  applies  to  the 
repainting  of  existing  facilities  and  for  developments  on  lands  where 
federal  mineral  rights  have  been  reserved. 

Impacts  to  texture  could  be  partially  mitigated  by 
the  proper  placement  of  drilling  pads  to  avoid  exposing  large  areas 
which  are  devoid  of  vegetation  to  public  view.   Camouflage  painting 
could  be  required  in  special  cases  to  minimize  the  textural  contrasts  of 
smooth  structures  with  the  irregular  texture  of  adjacent  vegetation. 

The  long-term  impacts  on  visual  resources  which  are 
caused  by  the  development  of  oil  and  gas  fields  would  be  minimized  by 
implementing  those  standard  operating  procedures  included  in  the  proposed 
action.   Visual  contrasts  could  be  reduced  to  negligible  conditions,  if 
restoration  of  the  land  surface  to  it's  natural  contours  or  to  a  reasonable 
approximation,  and  successful  restoration  of  natural  vegetation  was 
required  as  a  condition  of  the  lease. 

c.    Adverse  Impacts  Which  Cannot  Be  Avoided 

Level  1:   During  the  production  phase,  visual  impacts 
would  occur  at  reduced  levels  but  would  still  be  present  even  if  all 
standard  operating  procedures  and  feasible  mitigation  measures  were 
successfully  applied.   Impacts  would  be  reduced  to  an  insignificant 
level  if  proper  measures  for  rehabilitation  and  restoration  are  made 
during  the  abandonment  phase. 

Level  2:   Visual  contrasts  resulting  from  noncompliance 
with  standard  operating  procedures  would  have  a  cumulative  effect  on 
landscape  character,  and  would  probably  result  in  intensively  developed 
areas  being  relegated  to  VRM  Class  V  status.   Areas  which  lack  oil  and 
gas  deposits  would  suffer  less  adverse  impacts  and  those  intrusions 
which  did  occur  would  not  be  severe  enough  to  warrant  a  change  in  their 
VRM  classification. 
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d.  Relationship  Between  Short-term  Use  and  Long-term 
Productivity 

Level  1:   Short-term  use  during  both  exploration  and 
production  phases  would  affect  visual  resources,  but  impacts  would  be  at 
acceptable  levels.   The  long-term  quality  of  visual  resources  would  be 
restored,  following  completion  of  the  abandonment  phase. 

Level  2:   Both  the  short-term  use  and  long-term 
productivity  of  this  district's  visual  resources  would  be  affected  more 
severely.   Visual  impacts  would  be  greater  than  acceptable  levels  and 
resources  would  be  committed  and  would  remain  at  less  than  optimum 
condition  for  a  longer  period  of  time  under  this  alternative  and  would 
remain  impaired  until  surface  disturbances  ceased  and  the  forces  of 
natural  restoration  erased  the  damage. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 
None. 

15 .   Economic  and  Social  Resources 

a.  Economic  Impacts 

Implementation  of  the  proposed  action  would  cause  a 
number  of  economic  impacts  in  southeastern  New  Mexico  as  the  oil  and  gas 
and  associated  industries  expand.   Over  the  next  20  years,  economic 
changes  would  result  in  an  expanded,  stable  economy,  with  Chaves,  Eddy, 
Lea,  and  Roosevelt  Counties  being  most  affected.   Curry  and  some  other 
counties  could  also  be  included  as  these  industries  expand  into  their 
areas.   Several  new  pipelines  and  refineries  would  be  expected  to  be 
constructed  and  would  become  economic  assets  for  southeastern  New  Mexico. 

However,  there  are  impacts  which  might  be  negative, 
if  care  is  not  taken  to  ensure  mitigation.   These  are:  losses  caused  by 
continuing  oil  and  gas  activities  during  calving  and  lambing  seasons  and 
forage  losses  resulting  from  removal  of  vegetation  as  the  number  of 
drilling  pads  is  increased,  plus  their  supporting  roads  and  other  facilities. 
Livestock  are  also  killed  when  they  drink  toxic  fluids  from  improperly 
fenced  sump  pits.   Deaths  are  also  caused  when  livestock  collide  with 
vehicles  or  equipment  or  become  entangled  in  equipment. 

b .  Mitigation 

The  impacts  caused  by  the  proposed  action  could  be 
mitigated  by  limiting  oil  and  gas  activities  during  lambing  and  calving 
seasons.   While  such  protection  would  cause  some  disruptions  in  the  oil 
and  gas  industries,  those  losses  would  be  offset  to  some  degree  by 
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maintaining  the  size  of  herds  and  flocks,  plus  the  improved  public  image 
of  those  industries.   Losses  in  forage  which  would  be  caused  by  construc- 
tion of  drilling  pads  and  support  roads,  would  be  partially  mitigated  by 
an  increase  in  the  availability  of  employment  opportunities  in  those 
industries.   While  ranchers  do  not  receive  direct  payment  for  forage 
losses  and  other  disruptions  caused  by  oil  and  gas  activity  on  federal 
grazing  permits  or  lease  areas,  they  usually  benefit  from  employment 
opportunities  for  themselves  and  their  families.   Ranchers  also  are  paid 
for  damages  to  their  property  and  for  rights-of-way  across  private 
lands. 

Proper  planning  and  the  exercise  of  caution  in 
locating  oil  and  gas  operations  to  minimize  disturbances  to  livestock 
and  wildlife  are  keys  to  the  mitigation  of  unfavorable  impacts  and  to 
enhancement  of  this  area's  total  environment.   The  use  of  sound  environ- 
mental procedures  during  construction,  and  prompt  rehabilitation  of 
roads  and  drilling  sites  when  they  are  no  longer  required,  would  mitigate 
a  large  percentage  of  the  impacts  which  occur. 

Detailed  measures  for  mitigation  of  impacts  discussed 
are  presented  as  standard  stipulations  in  the  standard  operating  procedures 
portion. of  the  proposed  action. 

c.  Adverse  Impacts  Which  Cannot  Be  Avoided 

There  would  be  some  losses  to  the  potash  industry 
and  a  reduction  in  available  forage  which  cannot  be  avoided  if  the 
proposed  action  is  implemented. 

d .  Relationship  Between  Short-term  and  Long-term 
Productivity 

Implementation  of  the  proposed  action  would  increase 
the  short-term  use  levels  of  the  oil  and  gas  resource  and  would  possibly 
reduce  long-term  productivity,  if  new  sources  were  not  located.   This 
would  result  in  a  loss  in  area  employment  and  a  reduced  quality  of  life 
in  the  area.   There  would  also  be  some  losses  to  both  the  oil  and  gas, 
potash,  and  agribusiness  industries  caused  by  conflicts  in  use  requirements 
for  resource  areas. 

e.  Irreversible  and  Irretrievable  Commitment  of  Resources 

Extraction  of  oil  and  gas  is  both  an  irreversible 
and  irretrievable  commitment  of  resources  which  will  affect  the  long- 
term  economy  of  this  area  under  the  proposed  action. 

a.    Social  Impacts 

Social  impacts  of  implementing  the  proposed  action 
would  vary,  depending  on  the  orientation  of  the  individual  or  group 
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affected.   In  the  urban  areas,  and  to  some  extent  in  the  farming/ranching 
community,  social  impacts  would  be  favorable  because  of  the  increase  in 
job  availability.   There  would  be  some  disruption  of  historical  management 
practices  on  ranches  and  of  the  "ranch  lifestyle".   However,  these 
disruptions  would  be  difficult  to  assess  because  the  impacts  upon  these 
families  would  be  based  on  value  judgements  rather  than  being  quantitative. 

b .  Mitigation 

The  only  possible  mitigation  of  these  impacts  would 
be  through  education  and  public  relations  efforts  to  assure  that  the 
individuals  and  groups  affected  understand  actions  to  be  taken  under 
the  proposed  action.   Also,  every  effort  could  be  made  by  the  oil  and 
gas  industries  to  employ  local  people  so  that  the  socioeconomic  benefits 
were  felt  in  the  communities  affected. 

c.  Adverse  Impacts  Which  Cannot  Be  Avoided 

There  would  be  some  loss  in  the  quality  of  ranch 
lifestyles. 
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Chapter  4 

CONSULTATION  AND  COORDINATION 

The  environmental  assessment  team  was  formed  in  March,  1980.   Team 
members  were  Bureau  of  Land  Management  (BLM)  professionals  who  were 
assigned  to  the  Roswell  District  Office  or  the  Carlsbad  Resource  Area 
office.   These  professionals  furnished  expertise  in  vegetation,  air 
quality,  soils,  hydrology,  wildlife,  cultural  resources,  visual  resources, 
wilderness,  recreation,  watershed,  minerals,  geology,  and  editing.   Team 
members  were  chosen  for  their  knowledge  of  the  Roswell  District. 

During  the  preparation  of  the  draft  environmental  assessment,  the 
team  was  in  contact  with  other  federal  offices,  state  and  local  agencies, 
interest  groups,  and  individuals.   Communication  varied  from  formal, 
written  comments,  to  informal  personal  contact. 

When  the  draft  assessment  was  completed  in  August  1980,  approximately 
55  copies  were  distributed  to  various  federal,  state,  (via  the  State 
clearing  house)  and  local  governmental  entities.   Individuals,  commercial 
interests,  and  conservation  groups  were  also  sent  copies.   News  releases 
were  printed  in  news  media  serving  the  district,  informing  interested 
persons  of  the  availability  of  the  document.   Copies  were  made  available 
to  local  libraries  as  well  as  appropriate  libraries  in  Albuquerque,  New 
Mexico  and  Odessa,  Midland,  and  Lubbock,  Texas. 

Twelve  (12)  letters  were  received  from  10  respondents  containing 
approximately  fifty  (50)  substantive  comments.   Table  4-1  lists  each 
letter  and  its  assigned  number  and  which  environmental  concerns  were 
addressed. 

The  team  carefully  considered  all  comments  as  well  as  suggested 
changes  by  the  BLM's  state  office  in  development  of  this  final  document. 

The  following  section  contains  copies  of  all  letters  received. 
Comments  are  keyed  to  the  control  number  of  the  letter  in  which  they 
appeared  (comment  1-3  is  the  third ' comment  in  letter  No.  1).   The  responses 
to  specific  comments  follow  the  appropriate  comment  letter.   In  some 
cases,  responses  go  beyond  the  scope  of  the  specific  comment,  in  order 
to  adequately  cover  other  related  comments  and  to  maximize  the  cross 
referencing  of  responses. 

The  preliminary  final  document  was  routed  to  the  U.S.  Geological 
Survey  (USGS)  and  to  BLM's  New  Mexico  State  Office  for  review.   Informal 
comments  were  received  and  incorporated  into  the  final  document. 
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TABLE  4  -  1 
INDEX  OF  PUBLIC  COMMENTS 
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No. 

RESPONDENT 
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United    States   Geological    Survey 

X 

X 

X 

X 

X 

X 

X 

2. 

United   States   Fish  and  Wildlife   Service 

X 

X 

X 

X 

X 

X 

X 

X 

3. 

United  States   National  Park  Service 

X 

**. 

New  Mexico   State  Planning  Division 

X 

5. 

New  Mexico   State  Natural   Resources  Department 

X 

X 

X 

X 

6. 

New  Mexico  State  Engineer 

X 

*7. 

New   Mexico    State    Historic    Preservation   Officer 

X 

8. 

Eastern    Plains    Council   of   Governments 

X 

X 

9. 

National   Wildlife   Federation 

X 

X 

X 

10. 

New  Mexico   Wildlife    Federation 

X 

X 

X 

X 

X 

X 

*  In  each  instance,  there  were  two  letters  received. 
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United  States  Department  of  the  Interior 


KEOMKUTAI-SinrVKr 

P.  O.  Drawer  1857 
Roswell,  Hew  Mexico   88201 


September  26,  1980 


1 


Memorandum 

To:       District  Manager,  Roswell 

From:     District  Oil  and  Gas  Supervisor,  Roswell 

Subject-   Draft  Environmental  Assessment  <EA)  NM  060-80-071  prepared  by  the 

Bureau  of  Land  Management,  Roswell  District,  for  oil  and  gas  leasing 
in  Southeast  New  Mexico 

The  draft  EA  has  been  reviewed  and  the  following  is  a  list  of  our  comments  which 
we  recommend  be  incorporated  in  the  subject  draft: 


M 


1   Pa<te  1-5  line  7-  '  USGS  will  not  prepare  Environmental  Assessments  for 
every  action!  EA's  will  be  prepared  for  actions  not  categorically  excluded 
and  for  actions  found  to  be  excepted  from  exclusion  as  a  result  of  Categorical 
Exclusion  Review. 


12   Paae  1-5   last  sentence:   BLM  does  not  authorize  access  roads  and  well 
pads  constructed  on  lease.   USGS  is  the  authorizing  agency  for  all  on-lease 
oil  and  gas  activities. 

U)     ,  3   Paste  1-14,  section  h:   USGS  will  permit  activities  during  wet  or  muddy 

,  J  conditions  if  significant  emergencies  develop.   Such  emergencies  could  include 
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blowouts,  fires,  or  other  life  threatening  eventa. 

4   Paee  1-14  section  i:   The  statement  that  all  permanent  facilities  would 
require  painting  is  not  correct.  Procedures  initiated  by  BLM  and  USGS  in 
June  1978  require  that  only  facilities  of  certain  size  and  visibility  would 
be  painted  to  minimize  visual  impact. 


15   Paee  2-6,  first  sentence:   The  date  given  for  first  petroleum  production 
in  Southeast  New  Mexico  is  grossly  in  error.   Oil  and  gas  was  first  discovered 
in  the  1920's  with  extensive  development  in  the  1930  s. 

I  6.  Page  2-49,  first  sentence:  The  sentence  abbreviates  million  cubic  feet 
1«AI  "S  (MCF).   The  correct  abbreviation  is  MMCF . 

I  7.  Page  3-5,  first  paragraph:  Minor  impact  if  any  due  to  small  drill  hole 
1*7|  size  and  State  spacing  requirements. 
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8.   Page  3-6,  first  paragraph:   Remote  possibility  because  of  carbonate 


rock. 


Response  1-1 

The  text  has  been  revised  to  clarify  this  point. 

Response  1-2 

The  text  has  been  revised  to  clarify  this  point. 


Response  1-3 

The  discussion  has  been  revised  to  note  the  emergency  exceptions. 
The  discussion  has  been  moved  from  chapter  1  to  appendix  A. 


Response  1-4 

The  discussion  has  been  revised  to  better  explain  which  facilities 
would  require  painting.   The  discussion  has  been  moved  from  Chapter  1  to 
appendix  A.   Appendix  A-l  is  a  copy  of  the  present  painting  policy. 


Response  1-5 

The  date  given  in  the  draft  assessment  was  a  typographical  error 
which  has  been  corrected. 


Response  1-6 

The  text  has  been  corrected. 

Response  1-7 

The  text   has   been   modified. 

Response  1-8 

The  text  has  been  revised  to  clarify  the  severity  of  the  possible 
impact. 
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1*11 


i 
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1-13 

1-14 


9.  Page  3-26,  third  paragraph:   Should  include  NTL-2B  and  USGS  requirements 
which  when  met  will  cover  lined  pits,  unlined  pits  and  salt  water  disposal 
systems.   Also  that  ground  water  is  not  a  factor  in  certain  areas  in  eastern 
Eddy  County . 

10.  Page  3-45,  last  paragraph:   Should  be  stated  as  waste  hydrocarbons. 

11.  Page  3-51,  Wilderness  (1)  Impacts:   There  may  be  impacts  due  to  devel- 
opment in  Wilderness  areas  due  to  "Grandfathering"  as  discussed  in  11(A)(1). 

Also  it  should  be  mentioned  that  areas  of  "Wilderness"  or  other  sensitive 
areas  should  not  be  leased.   If  a  lease  expires  in  a  sensitive  area  it  should 
not  be  re-issued. 

Logical  progression  for  drilling  should  be  mentioned. 

12.  Page  3-66,  last  paragraph:   Potash  resources  are  protected  by  the 
Secretary  of  the  Interior's  oil-potash  area  of  11/5/75  and  by  the  New 
Mexico  Oil  Conservation  Commission's  R-lll  area.   All  drilling  within  the 
Secretary's  oil-potash  area  must  meet  USCS  oil-potash  stipulations  and  have 
the  approval  of  the  District  Mining  Supervisor.   This  will  probably  result 
in  no  significant  loss  of  potash. 

13.  Page  3-30,  last  paragraph:   The  paragraph  states  that  a  BLM  "specialist" 
may  shut  down  a  mechanical  failure.   The  type  specialist  involved  should  be 
identified  in  the  EA  as  a  person  qualified  to  do  such  an  act. 

14.  Glossary ,  "Abandonment" :   The  definition  for  abandonment  states  that  the 
permit  to  drill  is  a  joint  USGS/BLM  permit.   This  is  not  true.   Form  9-331c, 
Application  for  Permit  to  Drill,  is  a  USGS  permit  form,  approved  by  an 
authorized  official  of  USGS. 


Jerry  W.  Long 
District  Supervisor 


Response  1-9 

NTL-2B  (Notice  to  Lessee)  has  been  attached  as  appendix  B  and 
is  referenced  in  the  text. 


Response  1-10 

The  text  has  been  modified. 

Response  1-11 

The  wilderness  discussion  has  been  expanded  to  cover  the  suggested 
points. 

Response  1-12 

The  text  has  been  modified  to  qualify  the  magnitude  of  conflict. 

Response  1-13 

The   discussion   regarding   BLM  specialists    Involvment    in   shut   down 
of   mechanical    failures   has   been   deleted. 


Response    1-14 

The  Glossary  has  been  revised  to  clarify  this  point. 


.Svs.*:  'ii^lA 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Field  Supervisor 
Ecological  Services,  USFWS 
Suite  C,  3530  Pan  American  Highway,  NE 
Albuquerque,  New  Mexico  87107 

Septenher  16,  1980 


Memorandum 
To: 

From: 

Subject: 


District  Manager,  Bureau  of  Land  Management 
Roswell  District  Office,  Roswell,  New  Mexico 


Acting  Field  Supervisor, 
Albuquerque,  New  Mexico 


FWS,  Ecological  Services, 


Review  of  draft  programatic  environmental  assessment  Oil 
and  Gas  Leasing  Roswell  District,  Southeastern,  New  Mexico 
(District  Manager  O'Connor's  August  15,  1980  letter) 


2.1 


We  have  reviewed  the  subject  document  and  have  the  following  general  and 
specific  comments  to  submit  for  your  consideration. 

-£- 
I 

O^  General  Comments: 

The  purpose  of  the  subject  draft  assessment  is  not  clearly 
presented.   The  copy  provided  to  us  did  not  have  a  page  1-1, 
thus  this  information  may  have  been  presented.   If  signifi- 
cant impacts  or  concerns  are  addressed  in  the  assessment 
review  process,  does  the  BLM  plan  to  prepare  a  draft 
environmental  impact  statement? 

We  understand  that  the  draft  assessment  addresses  various 
programatic  alternatives.   The  procedure  of  issuing 
specific  oil  and  gas  leases  is  not  clearly  understood. 
Our  area  of  concern,  fish  and  wildlife  resources,  often 
requires  site  specific  evaluations  to  determine  habitat 
values  and  potential  effects.   This  is  especially  pertinent 
to  potential  impacts  to  threatened  or  endangered  species. 
Some  assurances  should  be  made  that  oil  and  gas  leases 
will  be  individually  reviewed  for  fish  and  wildlife 
resource  impacts  (including  endangered  species)  and  if 
necessary  the  New  Mexico  Department  of  Game  and  Fish  and 
the  U.S.  Fish  and  Wildlife  Service  will  be  coordinated 
with  to  include  agency  concerns  prior  to  decisions. 
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Response  2-1 

The  draft  has  been  revised  to  more  clearly  state  the  purpose  of 
the  document. 

The  BLM  does  not  plan  to  prepare  a  draft  EIS  because  the  Spaces 
identified  in  the  assessment  and  through  public  comment  can  be  sufficiently 
mitigated.   One  possible  exception  to  this  may  involve  pollution  of 
ground  water  from  water  injection.   However,  the  BLM  only  has  authority 
over  surface  activities.   While  the  assessment  mentions  hazards,  all 
"down-hole"  monitoring  and  regulation  is  the  responsibility  of  the 
United  States  Geological  Survey  (USGS) .   To  attempt  to  analyze  these 
impacts  would  go  beyond  the  scope  of  this  assessment.   BLM  has  no  control 
over  that  segment  of  the  problem  and,  therefore  cannot  mitigate  or 
otherwise  correct  the  problem. 


Response    2-2 

Th»  BLM  Is  aware  of   Sec.    7   consultation  requirements   for  all 

this  programatic  assessment.      The   text  has  bee n  «P  individual 

show  the  relationship  between  the  programatic  assessment 

actions. 


2 
The  BLM  has  the  responsibility  to  comply  with  the 
Endangered  Species  Act  of  1973,  the  Inter-Agency  Coopera- 
tion Regulations  (January  4,  1978;  43  FR  870-376)  and  the 
1978  Act  amendments.   It  Is  the  responsibility  o£  the 
Federal  agency  effecting  an  action  to  determine  whether 
the  proposed  actions  will  or  may  affect  federally  listed 
threatened  or  endangered  species  or  their  habitat.   If 
the  Federal  agency  determines  the  action  will  or  may 
affect  listed  species  or  their  habitat,  that  agency  shall 
convey  a  WTltten  request  for  formal  Section  7  consultation 
to  the  Regional  Director,  U.  S.  Fish  and  Wildlife  Service, 
P.O.  Box  1306,  Albuquerque,  New  Mexico   87103. 


2.3 


The  FWS  and  Environmental  Protection  Agency,  in  cooperation 
with  the  Hew  Mexico  State  EID  and  the  BLM,  have  recently 
conducted  field  surveys  of  Southeastern  New  Mexico  to 
determine  the  extent  of  wildlife  losses  and  other  problems 
associated  with  oil  and  gas  waste  pits.   It  was  determined 
that  waste  pits  may  impose  a  hazard  to  waterfowl,  shorebirds, 
passerine  birds,  raptors,  small  mammals  and  possibly  reptiles 
and  amphibians.   The  significance  of  these  concerns  and 
possible  raitigative  measures  should  be  discussed  in  the  draft 
assessment . 


I 

ON 


Specific    Comments: 

1-2,    I.    Introduction   and 
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2»5 


background:   Mention  is 
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made  that  the  Roswell  District  also  administers  all 
federally  owned  mineral  resources  in  Texas.   The  draft 
assessment  does  not  appear  to  address  gas  and  oil  leases 
In  Texas.   If  the  Texas  leases  are  included  then  portions 
of  the  draft  would  require  expansion  to  cover  Texas 
habitats  and  fish  and  wildlife  resources. 

Page  1-4,  1.  b.  Leasing:   In  the  event  sensitive  environ- 
mental resources  (fish  or  wildlife  resources  or  their 
halbtats)  are  found  to  exist  in  a  potential  leasing  site, 
it  is  requested  that  the  New  Mexico  Department  of  Game 
and  Fish  and  FWS  be  notified  and  given  an  opportunity  to 
provide  conments.   In  addition,  the  requirements  of  the 
Endangered  Species  Act  and  specifically  Section  7  regula- 
tions must  be  met  if  there  is  potential  for  an  endangered 
species  to  be  impacted. 

Page  1-9,  1.  c.  Leasing,  pages  3-36  and  3-44  Wildlife 
Impacts:   Mitigation  of  possible  Impacts  to  prairie 
chickens  and  or  their  habitats  appear  to  be  adequately 
discussed.   The  use  of  fine  mesh  netting  or  buried  holding 


Response  2-3 

The  text  has  been  revised  to  better  present  this  problem. 

Response  2-4 

The  draft  mentioned  Roswell  Districts'  role  in  Texas  only  as  an 
information  item.   The  text  has  been  revised  to  explain  the  limited 
extent  to  which  this  assessment  affects  Texas. 


Response  2-5 

The  Roswell  District,  BLM,  maintains  constant  dialogue  with  the 
New  Mexico  Department  of  Game  and  Fish  and  will  continue  to  consult 
with  them  about  sensitive  wildlife  issues.   In  addition,  FWS  will  be 
contacted  as  requested.   See  also  Response  2-2. 


Response  2-6 

This  recommendation  is  included  In  the  revised  standard  operating 
procedures  which  include  the  use  of  fine  mesh  netting  for  all  permanent 
pits. 


2*7 


tanks  should  be  considered  for  all  waste  pits  where 
waterfowl ,  shorebirds ,    passerine  birds  or  small  mammals 
may  also  be  impacted. 

Page  1-29,  C.  Monitoring:   The  foresite  of  BLM  to  monitor 
oil  and  gas  activities  in  an  effort  to  meet  the  six  goals 
is  appreciated.   Impact  predictions,  discovery  of  un-antl- 
cipated  or  un-predicted  effects  and  additional  mitigation 
needs  are  important  aspects  of  monitoring. 

Page  1-31,  D.  Proposed  Standard  Operating  Procedures:   I t 
Is  unclear  if  these  procedures  are  to  be  implemented  in 
the  future  or  if  the  draft  assessment  is  addressing  them 
for  possible  consideration.   We  wish  to  endorse  those 
measures  discussed  in  D.l.  and  urge  the  BLM  to  implement 
them  on  all  oil  and  gas  leases  including  those  currently 
in  effect. 


2.8 
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Page  2-16,  B.  a.  Aquatic  Plants:   Aquatic  resources  and 
vegetation  of  importance  also  occur  in  the  McMillan  Delta 
and  Avalon  Lake  areas.   These  areas  are  important  as 
habitat  for  a  diversity  of  wildlife  species.   Specific 
impacts  in  the  McMillan  Delta  area  have  occurred  including 
development  of  roads,  wells  and  pipelines.   isolated 
impacts  may  have  occurred  due  to  spills  of  oil  waste  or 
other  accidental  discharges.   These  impacts  should  be 
discussed  on  page  2-13 . 

Page  2-20,  B.a.  Terrestrial  Plants:   Mention  is  made  that 
vegetation  has  been  impacted  due  to  oil  and  gas  activities. 
Some  quantification  such  as  acres  lost  would  be  helpful  to 
the  reader  in  order  to  determine  the  overall  significance 
of  these  activities. 

Pages  2-20,  2-27  and  2-28,  3-34.  3-35  and  3-40.  Threatened 
and  Endangered  Species:   The  discussion  does  not  clarify 
if  a  species  list  has  been  obtained  from  the  Regional 
Director  and  if  Section  7  consultation  required  by  the 
Endangered  Species  Act  has  been  accomplished  on  oil  and 
gas  leasing  activities.   Also  clarification  should  be 
made  as  to  the  procedures  necessary  to  insure  that  indi- 
vidual leases  will  comply  with  requirements  of  the 
Endangered  Species  Act  and  Inter-agency  cooperation 
Regulations . 


Page  2-25,  9.  Wildlife:   Mention  should  also  be  made  of 
the  McMillan  and  Avalon  Lake  areas  and  the  New  Mexico 
2»|  I    Department  of  Game  and  Fish's  Artesia  Farm.   These  are 

important  to  waterfowl  resources  in  the  lower  Pecos  Basin 
of  New  Mexico. 


Response  2-7 

The  introduction  to  these  procedures  in  appendix  A  has  been 
expanded  to  explain  the  purpose  of  the  proposed  standard  operating 
procedures.   Also,  see  Response  2-6. 


Response  2-8 

These  areas  were  not  discussed  because  they  are,  for  the  most  part, 
under  private  and  state  ownership.   Since  the  BLM  does  not  have  control 
over  these  areas,  impacts  in  these  areas  were  not  assessed.  Standard 
operating  procedures  mitigate  any  problems  on  federal  land  by  prohibiting 
activity  within  one  quarter  mile  of  rivers,  marshes,  reservoirs,  or 
riparian  habitats. 


Response  2-9 

Because  there  is  no  "typical"  oil  field,  acreage  estimates  would  be 
difficult  and  inaccurate.   Depth  of  each  well  dictates  the  size  of  each 
pad.   Varying  spacing  requirements,  length  of  access  roads  and  pipelines, 
and  area  required  for  different  types  of  facilities  all  make  areawide 
estimates  impossible.   As  site  specific  assessments  are  made,  acreage 
figures  are  determined  and  relative  severety  of  impacts  are  noted  based 
upon  these  figures  and  other  pertinent  site-specific  data. 


Response  2-10 

See  Response  2-2, 

Response  2-11 

An  introduction  to  chapter  2  has  been  added  to  clarify  its  purpose. 
As  stated,  the  chapter  discusses  only  those  components  of  the  environ- 
ment which  would  actually  be  affected  by  the  proposed  action  or  alternatives. 
Because  the  analysis  process  did  not  reveal  significant  impacts  upon 
these  areas,  they  were  not  mentioned. 


2*12 
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Page  2-27,  9.  Wildlife:   During  winter  periods  trout 
stocking  is  conducted  by  the  New  Mexico  Department  of 
Game  and  Fish  in  the  Pecos  River  below  McMillan  Dam,  in 
the  Carlsbad  Municipal  Lakes  and  in  the  Black  River, 

Page  2-45,  14a.  Economic  Environment  and  Fage  3-66,  1) 
Economic  Inpacts :   No  mention  is  made  regarding  the 
contribution  of  fishing  and  hunting  mawdays  to  the  area 
economy.   This  may  be  of  importance  in  evaluation  of 
impacts  of  oil  and  gas  activities. 

Page  3-32,  8.  3,4,  and  5.  Vegetation  Impacts:   It  is 
mentioned  that  certain  soils  such  as  caliche  and  limestone 
do  not  easily  revegetate  and  that  long  term  losses  are 
expected.   One  possible  mitlgative  measure  for  these 
expected  losses  would  be  the  development  of  best  management 
practices,  and  research  and  technical  emphasis  to  develop 
management  options  to  accomplish  revegetation  on  abandoned 
sites. 


Response  2-12 

The  text  has  been  revised  to  include  this  information. 


Response  2-13 

A  brief  discussion  of  fishing  and  hunting  days  has  been  added  to 
the  text. 


Response  2-14 

See   Response   2-11. 


The    opportunity    to    review    the   draft    environmental    assessment    is    appreciated. 


•p- 

CO 


Joel  A.   Medlin 


Director,  New  Mexico  Department  of  Game  and  Fish,  Santa  Fe,  New  Mexico 
Regional  Director,  FWS,  Ecological  Services,  Albuquerque,  New  Mexico 
Area  Manager,  Phoenix,  U.  S.  Fish  and  Wildlife  Service,  Phoenix,  Arizona 


Uniied  Slates  Departmenl  of  the  Interior 

NATIONAL   PARK   SERVICE 


IN    HKPLY    RKFEH    TO: 

L7619(SWR)PE 


SOli'lHVlKST   Rl.GION 

P.O.   Box  72fl 

Santa  Fc,  New  Mi-xico    87501 


SEP  101980 


Mr.  James  H.  O'Connor 
District  Manager 
Bureau  of  Land  Management 
Roswell  District  Office 
Post  Office  Box  1397 
Roswell,  New  Mexico  88201 

Dear  Mr.  O'Connor: 

We  have  reviewed  the  Draft  Environmental  Assessment  for  Oil  and  Gas 
Leasing,  Roswell  District,  Southeastern  New  Mexico,  and  offer  the 
following  general  comments.  The  draft  assessment  does  not  address  lands 
adjoining  BLM-administered  areas,  particularly  those  in  Federal  ownership. 
Since  proposed  BLM  oil  and  gas  leases  nearby  Carlsbad  Caverns  National 
Park  have  involved  consultation  between  the  two  agencies  in  the  past , 
-£r     it  is  important  that  the  ownership  status  of  adjoining  lands  be 
I      included  in  the  "Description  of  the  Affected  Environment"  and  that 
VO     potential  impacts  be  discussed.  Aesthetic  degradation  of  park  vistas 
and  physical  disturbance  of  natural  and  cultural  resources  are  our 
major  concerns.  Physical  disturbances  have  primarily  been  related 
3°1  to  the  use  or  improvement  of  primitive  access  roads  passing  through 
the  park.  However,  increasing  oil  and  gas  activity  in  the  area  poses 
the  threat  of  "spill-over"  impacts  from  drilling  operations  located 
just  outside  the  park  boundary  (a  lease  under  consideration  reportedly 
involves  a  tract  located  only  650  feet  outside  the  park] . 

Since  Carlsbad  Caverns  National  Park  is  located  on  the  Guadalupe 
escarpment  and  adjoining  BLM  lands  are  generally  at  lower  elevations, 
potential  lease  sites  constitute  the  foreground  and  middleground  of 
scenic  vistas  enjoyed  by  park  visitors.  The  significance  of  these 
vistas  to  the  visitor  experience  is  emphasized  by  the  fact  that  the 
majority  of  the  park  is  designated  wilderness  (Public  Law  95-625). 

The  local  BLM  staff  has  been  keeping  us  informed  of  oil  and  gas 
activities  proposed  or  approved  near  the  park;  it  is  our  hope  that 
this  rapport  and  consultation  will  continue  in  the  future. 

Sincerely  yours , 


Response  3-1 

The  text  has  been  revised  to  make  It  clear  that  the  proposed  action 
and  affected  environment  sections  pertain  only  to  BLM's  responsibility 
for  development  of  mineral  resources  and  the  minimization  of  impacts 
The  BLM  is  required  by  policy  to  issue  leases  with  the  least  stringent 
stipulations  which  will  allow  both  mineral  development  and  protection  of 
other  resource  values.   In  special  situations,  some  areas  may  be  with- 
held from  leasing  if  other  resources  cannot  be  adequately  protected. 

The  BLM  strives  to  minimize  visual  impacts  which  would  "spill-over" 
on  National  Parks  resulting  from  drilling  operations  on  federal  lands 
adjacent  to  the  park.   All  lands,  regardless  of  ownership,  are  evaluated 
under  the  BLM  s  visual  resource  management  (VRM)  system.   However   BLM 
does  not  have  any  control  over  development  of  large  areas  of  nonfederal 
lands  or  minerals  adjacent  to  the  park.   The  BLM  will  continue  to  seek 
park  service  involvement  for  all  oil  and  gas  activities  near  the  park  to 
minimize  visual  impacts. 

Most  of  the  area  adjacent  to  the  park  is  tenatively  identified  as 
VRM  class  II  or  III,  which  should  adequately  protect  external  vistas. 


Associate  Regional  Director, 

Planning  and  Cultural  Resources, 
Southwest  Region 


Bruce  King 

GOyEHNOH 

KATHLEEN    R.     MftRR 

SECRETARY 


State  of  New  Mexico 

DEPARTMENT  W 
FINANCE  AM)  ADMINISTRATION 

STATE  MANNING   DIVISION 


505  DON  CASPAR  AVLNUF 

SANTA  FE.  NtW  MIXICO  U7M3 

tbObl  627-?073 

tb051  B27-51S1 

!505l  827-21 DB 


Anita  Hisenberg 

OIREClOfl 

Joe  Guillen 

DEPUTY  DIRECTOR 


September    24,    1980 


Phil  Kirk 

Bureau  of  Land  Management 

District  Office 

Post  Office  Box  1397 

Roswell,  New  Mexico      88201 

Dear  Mr.  Kirk: 
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Enclosed  are  comments  on  the  Draft  Programmatic  Environmental  Assessment 
Covering  Continuation  of  Oil  and  Gas  Leasing  in  Southeastern  New  Mexico. 
I  received  no  comments  from  the  Mining  and  Minerals  Division;  however,  they 
informed  me  over  the  phone  they  found  no  problems  with  the  Assessment. 
I  also  spoke  with  someone  at  the  Southeastern  New  Mexico  Economic  Develop- 
ment District  who  said  so  far  they  have  no  problems  with  the  Assessment. 
They  will  send  comments  directly  to  you  if  they  find  any  problems.   I  have 
received  no  response  from  the  Eastern  Plains  Council  of  Governments,  but 
I  will  inform  you  of  anything  they  come  up  with. 


Thank  you  for  your  patience. 


Sincerely, 


Betsy  Reed,  Planner 
Planning  Bureau 


BR: jeh 
Enclosures 


State  of  New  Mexico 

DEPARTMENT  OF 

FINANCE  AND  ADMINISTRATION 

STATE   PLANNING   DIVISION 


Bruce  King 

GOVERNOR 

Kathleen  R.  Marr 


505  DON  CASPAR  AVENUE 

SANTA  FE   NEW  MEXICO  87503 

15051  B27-2073 

t505!  B27-5191 

15051  B27-?108 


Anita  Hisenberg 

QlRtCTOR 

Joe  Guillen 

DEPUTY  O'RECTOFI 
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September  23,   1980 


Comments  on  the  Draft  Environmental   Assessment  on  the  Continuation  of 
Oil    &  Gas  Leasing  in  Southeastern  New  Mexico. 


Response  4~1 
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It  appears  that  the  problems  concerning  water  resources  are  quite 
serious.  Mitigating  measures  for  these  problems  and  all  other  resource 
conflicts  should  be  stated  as  "will  be  carried  out"  rather  than 
"could  or  should  be  carried  out." 


The  purpose  for  the  mitigating  measures  has  been  futher  explained 
in  the  introduction  to  chapter  3.   These  measures  are  presented  as 
options  to  the  manager  on  a  case  by  case  basis,  thus,  the  "could  or 
should"  terminology.   In  instances  where  the  manager  determines  that  the 
suggested  measures  are  necessary.   The  measures  will  be  stated  as  requirements 
in  the  special  stipulations  attached  to  authorizing  documents. 


Ifefc 


STATi 


STATE   ENG;r-::cr; 
santa  re 


m  £X  ICO 
OFFICE 


S.E.  REYNOLDS 
STATE  ENGINEER 


September  22,  1980 


BATAAN  MEMORIAL  BUILDING 

STATE  CAPITOL 
SANTA  FE.  NEW  MEXICO  87503 
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Mr.  James  H.  O'Conner 

District  Manager 

Bureau  of  Land  Management 

Roswell  District  Office 

P.  O.  Eox  1397 

Roswell,  New  Mexico   88201 

Dear  Mr.  O'Conner: 

The  opportunity  to  review  your  draft  environmental 
statement  covering  continuation  of  oil  and  gas 
leasing  and  related  activities  on  federal  lands 
in  Southeastern  New  Mexico  is  much  appreciated.   I 
offer  no  comments  at  this  time. 


Si.ncerel 


SER:pt 

cc :   Kate  Wickes 


DaviD  W.   King 


State  ok  New  Mexico 

department  of 
finance  am)  adminis1  ration 

state  planning  division 

505  DCN  GiF.Pan  AVfttJE 

SANTA  ft.  NtVJ  WtKCO  B75CC 

IbO^)  S27-P073 

15G31  827-5191 

15051  5r7-2lQ9 

July   15,    I960 


Anita  Hisenbcrg 

0'«ECTOR 

Jof  Guillen 
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James  H.   O'Connor 
District  Manager 
Bureau  of  Land  Management 
.P.    0.   Box  1397 
Roswell,   New  Mexico       88201 

Attn:   Ann  Ramage 

Dear  Mr.   O'Connor: 

On  July  10,  1980  Dan  Reiley,  Historic  Preservation  Bureau  archeologist,  and  I 
met  with  Ms.  Ann  Ramage  of  your  staff  to  determine  the  National  Register 
eligibility  or  non-eligibility  of  certain  archeolcgical  and  historical  sites 
in  the  Roswell  District.  This  information  is  to  be  included  in  an  Environmental 
Assessr-ent  Report  or  Environmental  Analysis  for  oil  and  gas  leasing  in  the 
District. 

We  reviewed  the  site  information  (36  CFR  63)  necessary  to  mike  determinations, 
not  onlv  for  our  own  purposes,  but  in  order  to  assure  ourselves  that  the  Keeper 
cf  the  National  Register  would  find  the  site  information  adequate. 

Or.  the  basis  of  this  review,  we  found  that  the  majority  of  the  sites  under 
discussion  were  not  documented  in  enough  detail  to  permit  us  to  determine  their 
eligibility  or  non-eligibility.  The  most  common  omissions  on  the  site  forms 
were  site  raps  and  summary  statements  of  significance,  although  many  forms  were 
deficient  in  other  wavs.  Sites  falling  into  this  category  were: 

!«-06W6,  2018,  143,  232,  228,  263,  219,  261,  778,  783,  1031,  1022, 
10   H,  1025,  1026,  1029,  2,  12,  1033,  1032,  3,  8,  5,  11,  1732,  1731, 
1737,  1715,  1733,  212,  1628,  122,  1201,  121,  234,  55,  123,  127,  125, 
167,  287,  12E,  289,  1730,  1734,  1738,  1151,  1126,  1615,  1132,  1806, 
1807   1941,  1108,  975,  1921,  1610,  1636,  823,  1150,  UK,  1115,  1619, 
1625,  1595,  1807,  1116,  729,  566,  686,  729,  566,  686,  729,  709,  725, 
759,  695,  K>60,  1862,  1865,  1889,  1858,  1824,  314,  679,  726,  310,  311, 
312  322  320,  1329,  1323,  2008,  405,  404,  411,  412,  410,  435,  436,  437, 
416'  41?!  415,  414,  425,  446,  418,  420,  419,  424,  423,  948,  1608,  1635, 
1627,  21fl3,  1601,  1742,  1583,  1595,  1634,  1592,  1591,  1504,  1623,  1624, 
1612,  1611,  1359,  1353,  1514,  1814,  1149,  1943,  1817,  819.  818,  34, 
1616  r92  1618,  973,  1609,  1157,  1814,  1608,  2049,  303,  304,  300,  296, 
297,  2054,  6,  268,  269,  293,  294,  270,  2058,  271,  273,  272,  292,  305,  61, 
301,  2067,  29S  and  306. 

Sites  n:1-06-1C21  and  1023  were  of  special  interest  to  us.  lie  agreed  that  they 
seemed  unusual  and  porhaos  highly  significant,  but  we  cculd  not  make  a 
determination  with  tne  information  we  had.  Ue  found  that  a  number  of  sites 
(which  were  adequately  documented  for  the  purpose  of  a  determination)  were 
ineligible;  that  is,  not  likely  to  yield  significant  inforr.tation  and  not 
meeting  any  otner  criterion  of  eligibility. 


Response  7-  1 

The  purpose  of   these  letters  is  explained  below: 

In  order  to  meet  the  requirements  of  section  106  of  The  National 
Historic  Preservation  Act  of  1966  and  sections  1(3)  and  2(b)  of  Executive 
Order  11593,  federal  agencies  must  take  the  following  steps: 

1.    Identification  of  resources 

A.  Agencies  must  consult  the  Federal  Register  for  a  list  of 
sites  included  on  the  National  Register  of  Historic 
Places . 

B.  To  identify  properties  as  eligibLe,  the  agency  must,  in 
consultation  with  the  State  Historic  Preservation  Officer 
(SHPO)  apply  The-  National  Register  criteria  to  each 
property.   (Letters  8  and  9  are  included  to  show  that  BLM 
has  initiated  this  consultation). 

C.  If  the  agency  and  the  SHPO  agree,  the  agency  forwards  a 
letter  stating  this  agreement  along  witn  documentation  on 
the  sites  to  "he  keeper  of  the  Register.   The  keeper 
responds  regarding  the  eligibility  of  the  property.   (a 
letter  dated  September  11,  1980,  was  sent  to  the  keeper 
of  The  National  Register,  Heritage  Conservation  and 
Recreation  Service,  Washington,  P.  C,  to  initiate  this 
action.   A  copy  of  the  letter  is  on  file  at  the  BLM'S 
Roswell  District  Office,  file  code  B110). 


2. 


Determination  of  effect 


The  federal  agency,  in  consultation  with  the  SHPO,  applies  the 
criteria  of  effect  to  each  property  in  the  impact  zone  which  is  on  or 
eligible  for  the  National  Register  of  Historic  Places. 

These  determinations  of  effect  are  then  sent  to  the  advisory 
council  for  connient. 


Page  2. 
These  were: 
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liK-06-1602.  1625,  1599,  1100,  1956,  1605.  1112,  1152,  975,  990.  991, 
2116,  958,  955,  1808,  1958,  1144,  1115.  1146,  1147,  1143,  1100,  1806, 
1158,  1812,  362,  327,  1942,  971,  2119,  2114,  2110,  2111 ,  2123,  2112, 
2120,  2104,  2105,  21C6,  2107,  2108,  2115,  2109,  705,  392,  366,  706,  704, 
382,  383  and   791. 

We  also  found  that  a  number  of  sites  were  likely  to  yield  significant  information 
about  regional  history  or  prehistory,  and  were  therefore  eligible  to  the  National 
Register.  These  were: 

AR-06-1630,  1632,  1629,  1631,  354,  939,  1255,  6815,  1938,  1813,  1951, 

1852,  1642,  1856,  1C53,  954,  952,  1131,  1039,  299,  6267,  290,  291,  2038, 

307,  2117-2118,  993,  473,  950,  970,  946,  947,  1113,  1155,  1159,  974, 
536,  and  1956. 

We  can  write  a  more  detailed  discussion  of  the  nature  of  the  eligibility  of  these 
sites  if  you  will  send  us  copies  of  the  forms.  Such  a  discussion  may  be  required 
by  the  Keeper.  We  would  prefer  having  your  own  analysis  first,  as  a  basis  for  any 
further  remarks. 

Obviously,  this  information,  if  used  in  an  Environmental  Assessment,  will  be 
very  sketchy.  There  is  no  substitute  for  an  archeological/histoncal  recon- 
naissance or  survey  and  assessment  (Class  I  and  II)  designed  vfi  th  reference  to 
the  particular  undertaking.  The  first  group  of  sites  listed  above  should  also 
be  re-recorded  consistent  with  the  standards  and  level  of  information  of 
35  CFR  63. 

Please  let  me  know  how  we  can  be  of  further  assistance  to  you. 


M-(L— 


Sinp^ely, 

Thoxas  H.   -'.erlan 

State  Historic  Preservation  Officer 

Historic  Preservation  Bureau 
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DEPARTMENT  OF 
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September  3,  1980 


AWTA    HtS6N9£RS 

Jor  Guillen 


Mr.  James  O'Connor,  District  Hanaper 
Bureau  of  Land  Management 
Ko swell  District 
Post  Office  Sox  1397 
Roswell,  New  Mexico    88201 

ATTN :  Ann  Ramage 

Dear  Mr.  O'Connor: 

Thank  you  for  your  letter  of  July  29,  1980  about  a  determination 
of  eligibility  to  the  National  Register  of  Historic  Places. 

This  is  to  confirm  that  we  concluded  that  insufficient  information 
existed  to  determine  the  eligibility  or  non- eligibility  of  N*>:- C 6 -2 04 6. 
We  made  the  same  finding  regarding  Sites  729,  566,  686,  793  (not 
973)  and  302. 

I  have  noted  for  our  records  that  the  site  I  referred  to  as 
NM-06-1021  should  have  been  XH-06-121,  and  that  2123  should  have 
been  2113. 

1  have  also  noted  that  Site  6815  should  have  been  referred  to  as 
702,  1951  as  1851,  6267  ar,  267,  473  as  973  and  974  as  794. 

In  answer  to  your  question  about  failure  to  comply  with  clearance 
procedures:   such  violations  are  grounds  for  revocation  of  federal 
leases,  are  grounds  for  suit  by  other  parties  such  as  public  interest 
groups  or  private  individuals,  and  nay  also,  in  the  case  of  destruction 
of  significant  sites,  re  suit  in  criminal  prcsecution  under  the 
Archeological  Resources  Protection  Act  of  1979  (Public  Law  96-95). 


Thank  you  for  your  continuing  cooperation . 
Sincerely, 


/A^v-fc*^? 


Thomas  W.  Mcrlan 

State  Historic  Preservation  Officer 

Historic  Prcservat  ion  Bureau 
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AREAW1K  CLEARINGHOUSE  REVIEW  CERTinCATTOK 


T^:      Mr.    James    H.    O'Connor,    District   Manager 


DATE:  9/24/80 


the-  Interior 


United  States  Department  of 

Bureau  of  Land  Mnnige^ent 
Roswell  District  Office 
P.O.  Box  1397 
Roswell,  KM   8S201 


FROM:   The  Eastern   Plains  Council   of  Governments 

State  Application   Identifier: EPCOG  Tile  Number 25_ 


Pre-Appl ication 
"Final   Application 
"Environmental    Assessment 


Application  Title  nn  *.  c=i<=  losing 

for  the  Roswell  District 

feSS&SX&XRSO; :    By     U.S.    Pent,    of    the 
Interior,    ELM 


Tour  submittal   described  above  has  been  reviewed  by  the  Areawide  Clearinghouse 

s     ff    "  and   the   affected  or  interested  parties 

7i^TbeTotT,~ar.d  Say  now  Be"  transmitted  to  the  Federal  or  State  Agency  fro,-  whom 
action   is   being   requested.     This   Clearinghouse   Review  Certification   form  and 
attachments  must  accompy  the  submittal    package. 

If  submission   is    delayed,   terminated   and/or  changed  in  scope  or  dollar  amounts, 
please  notify  this   clearinghouse  at  once  giving   full    particulars. 

The  following   is   the  result  of   the   review  by  the  Areawide   Clearinghouse: 

The   proposal    appears  to  meet  major   review  criteria  contained  in  O.M.B. 
Circular  A-95  and   is  therefore   supported. 
X,     Clearinghouse  Comments  are  attached   for  submittal    as   part  of  this  review. 

*   *   *   COMMENTS   OF  OTHER   REVIEWERS   *   *   * 

In   order  to  insure  consistency  with  local    plans   and  orcorams,   your  submittal 
has  also  been  referred  to  the  following   parties   for  their  review  and  comment. 
Their  comments,    if  any,   are   indicated  below  or  attached. 


REFERRALS 
Dave    Tanner,    F.ID 


COMMENTS 
Forthcoming 


3._ 

1. 

5. 


2. 

3. 
4. 
5. 


ThanV.   jcu   for  you1-   cooperation. 


Sincerely, 


'-^    c 


f:Z  tir^J 


AREAWIDE   CLEARINGHOUSE   COMMENTS 
Eastern  Plains   Council    of  Governments 
Curry   County   Courthouse 
Clovis.  Jicw  "Mexico  83im 


Appl ication  Title: 


EPCOG   File   Kur.ibe r_^J_ 


8«1 


cor-viEHTs 

Draft   Environmental   Assessment  by   the  U.S.   Department  of  the  Interior,   Bureau 
of  Land  Management  on  Oil    and  Gas  Leasing   for  the  Roswell   District  of  South- 
eastern Mew  Mexico,   August  1930. 

After   reviewing   the  above  Environmental   Assessment  (FA),   by  FPCOG  staff,  we  are 
continually  concerned  with   the  degradation  of  water  quality  and  reduction  of 
water  supp] ies  for underaround  water  resources   of   the   Fastern   Plains.      Therefore 
we  have  concentrated  our  review  on    the  environmental    impacts  of  water  Quality 
and  supply. 

It  appears  that  between  the  proposed  action  which  sunnests  a  more  c 
expansion  of  oil   and  gas   leasing,   there  are  also  two  alternatives: 
Action,   which  provides    for  a  gradual    reduction  of  oil    oroduction;   a 
Historical   Management,  with  relatively   little  control.      Under  the  V 
section,    the  EA  states   that  the  environmental    impact  for  AUe*T.?t:v 
".    .    .    the  same  as   for  the  proposed  action.    .    . ".    He  w::ulri 
on   the  No  Action  Alternative  would  probably   result  in   less   .'■  ; 
use  of  the  water  supply  and  disposal    of  waste  materials.      1ms    ■• 
impact  as   explained  in  the  proposed  action  which  will    exDand  driili 
and  which  basically  states   that   this   drilling  will    require  lame  ou 
water   along  with   increased  water  degradation.      He   request   that    this 
gated. 

In  addition,    the   EPCOG  is  cognizant  that  depletion  of  ground  water  sucply   is 
indeed  unavoidable  for  extractive  industries.      However,   it  is   necessary  where 
practicable  to  reduce  the  rate  of  depletion  by  good  water  conservation"  Dractices. 
We  urge  BIN  or  whoever   is    ir.   change  of   this   area,    to   implement  steus    in   ensuring 
effective  conservation  practices. 


Response  8"1 

The  no  action  alternative  has  been  re-defined  in  the  final  document. 
Because  this  is  not  a  viable  alternative  under  current  policies,  the 
assessment  presented  in  the  draft  was,  at  best,  speculative.   As  stated 
in  the  draft,  existing  leases  would  have  been  developed  under  the  no 
action  alternative.   Since  much  of  the  area  is  already  leased,  It  was 
felt  that  the  depletion  of  water  under  the  two  alternatives  would  not: 
vary  appreciably. 
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NATIONAL    VVSLOU'PE    FEDERATION 

jjatu:,.vl  nhsouvce  clinic 

FLES.il.G    LA'/.'.    UOX    -.Ol 
BOULCjr!.   COLORADO    80309 


September   25,    1980 


District  Manager 

Bureau   of   Land   Management 

Department   of    the    Interior 

P.O.    Box   1397 

Roswell,    KM   38201 


Re: 


Draft  Snvironmental  Assessment  NM  06080071 


Dear  Sir: 

The  national  Wildlife  Federation  is  America's  largest  private 
conservation  organization,  dedicated  to  the  wise  use  and  conserva- 
tion of  the  nation's  resources.   We  are  pleased  to  comment  as 
follows  on  the  Draft  Environmental  Assessment  related  to  oil  and 
gas  leasing  in  the  Roswell  District  of  New  Mexico. 

General  Comments 
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ieve  an  Environmental  Impact  Statement 
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Speci  fie  Coir---.cn  ts 

Page    324    of    the    Draft    Environmental    Assessment   addresses    the 
environmental    impacts    of   your   proposed    action    on    the   water 
resources    of    the    area.       It    states: 

n .     .     .    sumps    .     .     .    may    deteriorate    "and    release 
pollutants    into    adjacent    .     .     .    groundwaters ,    if 
they    are    not    properly    disposed  of    according    to 

regulations . " 

On  page    25   of    the    Assessment    it    is    stated    that: 


Response     9~1 

See   Response    2-1.       In   addition,    the    monitoring   studies    discussed    in 
the   draft   E.    A.    were   not  done   on   the   Ogalalla    formation.       Rather,    according 
to   USGS,    they  were   conducted   on   less    important    aguifers    In  Lea   and   Eddy 
counties.      The    suggested    investigation  on   contamination   of    the   Og^.llala 
formation   is    beyond    the    scope   of    the   BLM's    authority.      USGS    is   responsible 
for    regulating   "downhole"    compliance   and    monitoring.       A   copy   of   Notice 
to   Lessees    (NTL)    2-B   concerning   disposal   of    produced    water.    Included   as 
appendix   B    In    the    final   document,    spells    out   USGS's    requirements    for 
pollution    prevention. 


Response     9-2 

See  Responses  2-1  and  9-1.   Coordination  meetings  are  held  on  u 
continuelng  basis  with  USGS  to  help  alleviate  the  problems  discussed. 


District  Manager,  BLM 


September  25,  1980 


I 


"An  earlier  review  of  the  data  regarding  brine  disposal 
in  southern  Lea  County  by  Nicholson  (Parker  1955, 
p.  626)  lead  to  the  conclusion  that  contamination  of 
the  groundwater  must  be  taking  place." 

Or.  page-  326  you  discuss  mitigation  of  the  environmental  impacts 
of  your  proposed  action.   You  state: 

"Implementation  of  the  standard  operating  procedures 
as  expressed  in  the  proposed  action,  would  serve  to 
minimize  the  effect  of  brine  disposal  on  water  quality." 

The  applicable  proposed  standard  operating  procedure  can  be 
found  on  page  131: 

"Open  sump  pits  containing  liquid  wastes  would  be 
fenced  and  covered  to  preclude  access  to  these  pits 
by  wildlife.   As  an  alternative,  fiberglass  tanks 
could  be  used  instead  of  the  open-earth  pits  which 
have  beer,  excavated  but  with  the  same  access  limita- 
tions required.   Not  only  would  these  tanks  be  mere 
efficient,  but  they  could  be  moved  to  new  locations 
as  necessary.  " 

Given  the  potential  severity  of  the  contamination  problem,  we 
believe  that  an  EIS  should  be  prepared.  Re  feel  certain  that  dis- 
posal of  produced  water  should  be  in  fiberglass  tanks  only. 
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The  same  letter  complained  of  USGS's  lack  of  diligence  in 
enforcing  BLM's  recommended  lease  stipulations.   Obviously,  reg- 
ulations and  stipulations  are  meaningless  if  they  are  not  enforced. 
An  effective  orogram  of  enforcement  must  be  devrlooed. 


In  your  Draft  Assessment  you  analyze  the  alternatives  of  the 
proposed  action,  no  action,  or  historic  management.   Ke  believe 
Q.o  another  alternative  should  be  considered:   temporary  cessation  of 
*    leasing  pending  a  thorough  investigation  of  the  groundwater  con- 
tamaination  problem  and  development  of  more  effective  regulation 


Response  9"3 

The  alterna 
desirable  from  a 
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held  that  refusa 
the  lease  would 
Willi  uses  of  the 
vise  be  undersir 
leases  may  be  do 
areawi.de  basis  i 


tive  of  temporary  cessation  of  leasing,  while  perhaps 
n  environmental  standpoint.  Is  not  feasible  under 

established  by  the  courts.   Decisions  have  consistently 
1  to  lease  "must  be  supported  by  facts  of  record  that 
not  be  in  the  public  interest  because  it  is  incompatible 

land  which  are  worthy  of  preservation  or  would  other- 
able".   (IBLA  79-516,  IBLA  80-66,  80-92)  Individual 
nied  if  they  meet  this  criteria.   However,  denial  on  an 
s  not  feasible  under  these  policies. 


District  Manager,  BLM 


September  25,  1980 
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We  believe  that  a  cost--benef it  analysis 
e  proposed  action  and  the  current  enforce- 
more  socially  costly  than  ensuring  that  les- 
ne  wastes  more  securely.   While  it  is  true 
fer  will  eventually  be  depleted,  the  social 
depletion  can  be  minimized  if  the  depletion 
instead,  the  remaining  water  in  the  aquifer 
point  where  it  is  no  longer  potable  before 
the  aquifer  have  time  to  develop  alternative 
social  dislocation  will  surely  be  great. 


We  also  request  that  oil  and  gas  leases  contain  provisions 
requiring  that  lessees  monitor  groundwater  supplies  and  report  the 
acquired  data  to  BLM  so  that  adequate  data  on  the  extent  of  the 
wrohlem  can  be  developed.   V.'e  believe  such  data  is  absolutely 
essential  to  proper  management  of  this  potentially  critical 
environmental  problem. 

Sincerely, 

Judy  Howard 
Legal  Intern 

dh 

cc:   Luke  J.  Danielson,  Counsel,  NWF 


Response  9  -4 

While  collection  of  this  data  is  desirable,  the  BLM  does  not  have 
the  authority  to  require  lessees  to  provide  it.   The  USCS  water  resources 
Division  docs  some  monltoting  in  cooperation  with  the  state  engineer. 
In  this  document,  BLM's  concern  for  groundwater  pollution  Is  only 
addressed  from  the  standpoint  of  surface  spills  which  ar»  under  lolrt 
jurisdiction  with  USGS. 


10 


lOl 


I 
H 


10*2 


10  -3 


10.4 


w  V/-I    VI  ' 

alougui  i. .');.;   :.. 

Till  I'll--'  '    :■■ 

9-2-80 

•if  "ir 

■■    '.■'.  Mil 

tam  moftwroN 

I'Diiioinr 

Janes  K.   O'Connor,  Manager 
.'losuell  District,  HLH 

llOFHOllj    iwl 

Deer  Sbokeyt 

The  New  i'.ejctco  Jildllfe  Federation  appreciate  the  opportunity  to  comment 
on  your  Draft  Environmental  Assessment,  Il.'l  060  60  071,  Oil  ft  Qas  Ltaainj, 
Koswell  District.     It  la  ■  well  done,  easy  to.  read  and  understand  document. 

We  have  two  major  general  disagreements  with  the  overall  document: 

1.  You  are  very  positive  about  what  shall  or  will  be  done  in  most  areas 
but  when  it  cones  to  environmental  iapact,  particularly  under  "Mitigation,11 
In  alnost  every  case  you  revert  to  a  passive  use  of  "could"  or  "should"  or 
"nay?    This  use  of  passive  wording  when  it  cooes  to  enforcement  is  very 
disturbing  to  the  federation  and  in  our  opinion  makes  for  a  very  weak  overall 
document  when  it  coroos  to  protecting  public  lands. 

2.  You  seen  to  avoid  using  the  tern  "sump  or  sludge  pita"  almost  entirely 
in  the  document.     It  la  well  known  to  all  wildlife  biologists  In  the  area  that 
hundreds  of  open  and  uncovered   sludge  pita  cause  thousends  of  wildlife  deaths, 
particularly  birds,  annually.     This  secas  to  be  a  direct  violation  of  Title  16, 
United  States  Code,  Section  703,  Killing  of  Higratory  birds. 

There  seems  to  be  only  two  viable  solutions  to  the  sludge  pit  problem: 

1.  Require  that  sepcrator  wastes  be  pumped  directly  into  an  enclosed 
tank  where  oil  will  rise  to  the  surface  and  water  can  be  drawn  out  and  reused 
or  If  clean  can  be  used  for  wildlife  and  livestock. 

2.  Reinject  separator  wastes  back  into  the  well. 

Both  proposals  will  eliminate  sludge  pits  and  the  health  and 
environmental  hazards  that  go  with  them.    tfany  operators  are  now  using  both 
methods. 

Page  l-9,c.  Leasing.'    It  appears  fr  m  this  sunp  pits  are  authorized  over 
the  entlro  district  except  in  prarie  chicken  habitat. 

Page  l-lli,  f.     The  use  of  "may"  is  very  disturbing  hero  when  it  gives  the 
lnproasion  you  nay  perait  drilling  activities  near  a  river,  floodplain  or 
riparian  habitat.     Jo  would  rather  oco  you  list  strict  regulations  for  such 
drilling. 

|  Page  1-23.     «lo  applaud  tho  practices  listed  for  control  of  water  treatment 


Response  10-1 

See  Response  4-1. 

Response  10-2 

Through  agreement  with  USCS,  the  standard  operating  procedure*  have 
bean  revised  to  require  covering  of  all  permanent  pits  with  a  fine  me.h 
to  prevent  the  problems  identified. 


Response  10-3 

The  pita  are  permitted,   but  now  require  covering  as  stated   in 
Response  |Q-2. 
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Response  10-* 

See  Response  4-1* 


Response  10-5 

Nominal  penaltiee  may  be  as.eseed  by  USCS  for   failure   to  file   for 
permits  under  HTL-6  or  failure  to  report  spills  under  NTL-3A.   Lease,  may 
be   "shut-In"  by  USCS   for    flagrant   violation.    In  which  correctlv.   measure. 
are  repeatedly  Ignored. 

The  USCS  doe.  enforce   the  practice.,   particularly  thoe.  covered 

under   HTL-2B. 
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and  dispoEfl,  however  you  do  no*-  list  any  penalties  ii"  the  practices  arc 
not  follovred.     Are  these  practices  nov;  being  enforced? 

Page  1-31.      Again,  we  urge  the  use  of  enclosed   tanks. 

Poje   2-22.     Why  not  list  here  the  problems   that  the  oil   and   gas  industry 
cause  wildlife? 

Fajje  2-29.     i.-c  strongly  question  the  veracit ■•   of  the  statement,    "An 
inventor;.-  of  this  area  showed  the  opportunities  for  winter  sports,  Hater  sports, 
collecting  and   sightseeing  varied  fro:s  severly  li-ited   to  ncr.cr.istcnt."     In 
our  opinion  the  last  three  are  fairly  popular  in  the  area. 

Fage  2-35.     It  wold  be  helpful  here  if  you  would  list  the  '..SAs   and 
deferred  r.'cJAs  along  with  their  respective  acreages. 

Pare  2-52.     Vjio  r.ade  the  determination  that   "ranc.iir.g  brinRS  poor 
financial  returns.*1?     './e  believe  this   is  not  a  cession  occurence,    as  your 
statc-.-.er.t  would  lead  us  to  believe. 

Page  3-JL-      -our  statement,    "In  .~ar.y  cases,  the  proper  use  cf   fertilizer 
would  be  r.ore  than  adequate  as  a  replacement   for  the  topaoil  *.."hich  v;as  rer.oved," 
simply  cannot  be  true  except  as  a  very  temporary  neasurc. 

rage  3-35.     This  first  sentence  is  misleading.     All  wildlife  vri.ll  be 
affected,  not  just  those  listed  in  Table   3,   Chapter  2,  Vhreatered  and 
Lr.dan,'*ered  Species. 

V.'e  realise  that  the  oil  and  grs  industry  is  a  vital  part  of  our  area 
and  of  the  country  and  ve  certainly  do  not  -,:ant'ta   thro-.;   roadblocks   in  their 
path  tc;:ard  energy  self  sufficiency.     On  the  other  hand  v.'c  care  not  let  this 
drive  for  energy  bring  carnage  to  public   lands  that  vill  take  centuries  to 
repair. 


A  conoronise  fair  to  all  is  the  only  ansv:cr. 


Sincerely 


Arthur  Zi-:--iernan 
Sen  Eo^cnici 
Sen  Schr.itt 
Rep  Lu^an 
Larry  r>ehoe 


Jk^^ion  Thornton 
i'resident 


Response  10-6 

These  problems  are  discussed  in  Chapter  3,  "Environmental  Con- 
sequences" 


Response  I  0-7 

The  text  has  been  revised  to  qualify  the  statement.   Considering 
the  planning  criteria  listed  in    BLM  manual  6111,  Opportunities  on  the 
public  lands  in  the  area  are  limited  to  nonexistent.   The  activities  are 
limited  either  by  climate  or  lack,  of  necessary  resources  on  the  public  lands. 


Response  |0-8 

The  text  has  been  revised  to  present  the  latest  data  available, 
giving  the  acreages  involved. 


Response  10-9 

The  determination  was  based  on  a  June,  1979,  socioeconomic  study  of 
the  East  Roswell  EIS  area,  conducted  by  Harbrid^e  House.   The  study 
indicated  that  the  returns  were  small  in  proportion  to  the  capital 
outlay  required  to  stay  in  business. 


Response  I  0 -10 

The  text  has  been  changed  to  state  that  "The  proper  use  of  fertilizer 
as  the  topsoils  are  being  replaced,  would  accelerate  reestablishment 
of  vegetative  cover. 


Response  10-11 

The  text  has  been  modified. 


KJ 
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L.  Mark  Ho 11 is 


Team  Leader  and 
Technical  Coor- 
dinator 


Larry  A.  LaPlant  Wildlife  and  T&E 
Animals 
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tal Coordi- 
nator 


Wildlife 
Biologist 
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gical Science, 
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U. ,  Ft.  Collins 
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Clerk-Typist 


BLM: 


2.5  years 
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Appendix  A 

CURRENT  AND  PROPOSED  STANDARD  OPERATING  PROCEDURES 

Standard  operating  procedures  now  being  used  by  the 
Bureau  of  Land  Management  (BLM)  have  been  developed  through  consultation, 
cooperation,  and  coordination  with  many  federal,  state,  and  private 
agencies  and  groups.   These  include:   the  U.  S.  Geological  Survey  (USGS) 
and  other  federal  agencies,  state  agencies  such  as  the  New  Mexico  Depart- 
ment of  Game  and  Fish  and  the  State  Historical  Preservation  Officer, 
Representatives  of  the  petroleum  industry,  and  the  general  public  such 
as  ranchers  and  farmers. 

Information  gained  through  these  cooperative  and  consulta- 
tive processes  has  contributed  to  the  development  of  the  BLM's  planning 
system  and  the  original  Oil  and  Gas  Environmental  Assessment,  prepared 
in  1974.   These  standard  operating  procedures  were  developed  to  mitigate 
known  and/or  expected  impacts  to  the  environment  and  to  other  ongoing 
and/or  other  potential  uses  of  the  public  lands. 

These  procedures  are  divided  into  two  categories:   (1) 
Current  standard  operating  procedures,  and  (2)  Proposed  standard  operat- 
ing procedures.   Because  the  USGS  is  responsible  for  compliance  and 
enforcement  all  operating  procedures  (issued  as  schedules  or  stipulations) 
must  have  USGS  concurrence.   The  current  operating  procedures  are  those 
which  now  have  their  concurrence.   Proposed  procedures  are  the  result  of 
the  Bureau  planning  system's  management  framwork  plan  (MFP)  decisions, 
but  have  not  yet  received  USGS  concurrence. 

A.    Current  Standard  Operating  Procedures 

1.    Leasing 

a.  In  cave  areas,  drilling  operations  would  not  be 
conducted  within  100  yards  of  any  cave  entrance,  known  passageway,  or 
other  subterranean  aspect.   Sludge  oil  disposal  pits  would  not  be  located 
within  200  yards  of  known  and  surveyed  cave  entrances,  underground 
passageways,  or  in  other  locations  where  the  cave  resources  would  be 
endangered  by  seeping  oil  or  waste  products.   Such  pits  would  not  be 
located  in  sink  holes,  near  fractures,  or  near  cave  entrances.   All  pits 
would  be  lined  with  an  impervious  material.   Drilling  sites  would  be 
cleared  in  a  manner  which  would  prevent  an  increase  of  natural  water 
flow  into  cave  entrances  or  aspects. 

b.  In  the  San  Simon  Swale  (Map  2),  exploration, 
abandonment,  and/or  drilling  activities  would  not  be  allowed  between 
April  15  and  June  15  without  specific  BLM  authorization.   Drilling  sites 
would  not  be  located  in  forb-producing  depressions  on  the  swale  bottom. 
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c.  In  the  lesser  prairie  chicken  habitat  area  (Map 
2)  all  site  selections  for  roads  and  pads  must  be  coordinated  with  BLM's 
Roswell  District  Manager  to  protect  booming  grounds  and  nesting  sites. 

To  avoid  disturbance  during  the  breeding  season,  exploration,  abandonment, 
and  drilling  activities  would  be  prohibited  between  April  1  and  May  31. 
Structures  would  not  be  permitted  on  the  cleared  area,  except  as  defined 
by  stipulations.   All  pits  for  collecting  waste  crude  oil  or  caustic 
fluids  or  water  must  be  covered  with  a  fine  mesh  netting. 

d.  Portions  of  the  Mescalero  Sands  Outstand- 
ing Natural  Area  (Map  3)  and  the  Mathers  Natural  Area  (Map  3)  are  includ- 
ed in  the  lesser  prairie  chicken  habitat  area.   Therefore,  all  protective 
measures  apply  for  that  area.   In  addition,  off-road  vehicular  travel  is 
not  authorized  in  these  areas.   Surface  facilities  must  be  located 
outside  these  areas  to  protect  cultural  resources,  sensitive  wildlife 
species,  and  an  undisturbed  shinnery  oak/ tall  grass  prairie  vegetative 
type.   To  assure  this  protection,  only  off-site  slant  drilling  would  be 
authorized. 

e.  Off-road  vehicular  travel  would  not  be  permitted 
within  the  proposed  Guadalupe  Wilderness  Area  and  only  off-site  drilling 
would  be  allowed.   All  surface  facilities  would  be  located  outside  the 
area.   All  other  lands  under  consideration  for  their  wilderness  potential 
would  be  leased  only  if  the  Wilderness  Protection  Stipulation  is  attached. 
(Map  5).   This  stipulation,  which  is  contained  in  Appendix  A  of  the 
Interim  Management  Policy  of  December  12,  1979,  prohibits  all  lease 
activities  which  would  impair  the  area's  suitability  for  designation  as 

a  wilderness  area.   Temporary  impacts  which  are  reclaimable  by  the  time 
that  the  Secretary  of  the  Interior  makes  his  recommendations  as  to  the 
suitability  or  nonsuitability  of  an  area  for  designation  as  a  wilderness 
area,  would  be  allowed.   Lease  exploration  or  development  activities 
would  be  regulated  to  prevent  impairment  of  wilderness  values,  except 
for  a  continuation  in  manner  and  degree  of  physical  impacts  which  had 
started  prior  to  October  21,  1976. 

f.  Major  rivers  and  drainages.   Exploration  and/or 
drilling  activities  would  be  prohibited  within  one  quarter  mile  of  river 
channels,  marshes,  reservoirs,  or  riparian  habitats  (Map  5).   Permanent 
improvements  and/or  operations  would  not  be  permitted  in  floodplains 
without  approval  of  BLM's  Roswell  District  Manager.   Powerline  crossings 
would  be  buried,  if  they  must  be  routed  within  one  quarter  mile  of 
reservoir  perimeters. 

g.  To  protect  antiquities  and  objects  of  historical 
value,  the  lessee  must  bring  any  such  items  to  the  attention  of  the 
authorized  officer  immediately.   Included,  but  not  limited  to,  prehistoric 
or  historical  ruins,  fossils,  or  artifacts  which  are  discovered  as  a 
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result  of  operations  authorized  under  the  lease.   Such  discoveries 
should  be  left  intact  and  undisturbed  by  the  lessee. 

h.    To  protect  watersheds,  surface  occupancy  would  not 
be  allowed  on  slopes  in  excess  of  40  percent  without  special  approval  of 
the  USGS,  with  BLM  concurrence.   During  muddy  and/or  wet  periods,  explora- 
tion, drilling,  or  other  development  activities  would  normally  be  prohibit- 
ed.  However,  activities  would  be  permitted  during  inclement  weather 
conditions  if  significant  emergencies,  such  as  blowouts,  fires,  or  other 
life-threatening  events  develop. 

i.    To  maintain  esthetic  values,  all  high  visibility 
semipermanent  and  permanent  facilities  would  require  painting  or  camouflage 
to  minimize  visual  impacts.   (See  Appendix  A-l) 

j.  To  control  pollution,  leases  would  be  subject  to  all 
relevant  federal,  state,  or  local  legislation  concerning  pollution 
control.  Such  pollution  controls  must  be  agreed  to  by  the  lessee.  This 
legislation  includes,  but  is  not  limited  to,  the  Clear  Air  Act  as  amended 
(77  Stat.  392,  42  USC  1857-18571),  The  Refuse  Act  of  1899  (30  Stat.  392, 
33  USC  407-409),  The  Federal  Water  Pollution  Control  Act  (63  Stat.  1155, 
33  USC  1151-1161). 

k.    Maroon  Cliffs  Archeological  District  in  the  following 
sections  (Section  8:   SlgNE^,  S%NWis,  NE^^;  Section  9:   W%,  NE^E^, 
W%NEis,  N%SE*2;,  NE^,  NW^SE^,  WJsSW^SEis;  and  Section  17:   T.  21  S.,  R.  30 
E.)  all  of  the  following  restrictions  must  be  strictly  adhered  to: 

1.  Off-road  vehicular  traffic  would  not  be  authorized. 

2.  Surface  facilities  (tank  batteries,  separators, 
dehydrators,  etc.)  would  be  located  outside  the 
area. 

3.  Only  off-site  drilling  is  authorized. 

The  rest  of  the  designated  archeological  district 
will  be  leased  without  the  above  no-surface  stipulations.   This  would  be 
done  with  the  understanding  that  this  area  contains  a  high  density  of 
archeological  sites  and  that  each  request  for  drilling  will  be  throughly 
checked  for  archeological  values  prior  to  its  authorization. 

1.    Geophysical  and/or  Geochemical  Exploration:   Any 
person  or  company  desiring  to  conduct  oil  and  gas  exploration  on  BLM 
managed  lands  must  file  a  "Notice  of  Intent"  with  the  District  Manager 
on  a  signed  3040-1  form  available  from  BLM.   In  addition,  a  map  indicating 
the  complete  exploration  route  must  be  submitted.   Standard  operating 
procedures  agreed  on  form  3040-1  are: 
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1.  Exploration  operations  shall  be  conducted  in 
compliance  with  all  Federal,  State  and  County 
laws  and  regulations  applicable  to  the  area  of 
operations  including,  but  not  limited  to  fire, 
sanitation,  conservation,  water  pollution, 
fish,  and  game.   All  operations  shall  be  con- 
ducted in  a  prudent  manner. 

2.  All  necessary  precautions  shall  be  taken  to 
avoid  any  damage  other  than  normal  wear  and 
tear  to  gates,  bridges,  roads,  culverts,  cattle- 
guards,  fences,  dikes,  dams,  vegetative  cover, 
and  improvements  (no  blading  without  permission) 
and  to  stock  watering  or  other  facilities. 

3.  When  not  in  use,  all  shafts,  pits,  and  shot 
holes  shall  be  capped  for  the  safety  of  other 
persons,  wildlife,  and  livestock. 

4.  All  vehicles  shall  be  operated  in  a  prudent 
manner  on  existing  roads  and  trails.   If  new 
roads  or  trails  are  necessary,  care  should  be 
taken  to  follow  existing  contours  where  this  is 
feasible,  and  disturbed  surfaces  must  be  restored 
as  required  by  the  BLM.   Bulldozers  shall  not 

be  used  without  the  District  Manager  being 
notified  in  advance. 

5.  All  equipment  shall  be  removed  and  the  land 
restored  to  its  original  condition  to  the 
satisfaction  of  the  District  Manager  upon 
abandonment  of  operations. 

6.  The  location  and  depth  of  any  water  sands 
encountered  shall  be  made  known  to  the  District 
Manager  upon  request. 

7.  A  "Notice  of  Completion",  Form  3045-2,  shall  be 
submitted  by  the  operator  upon  the  completion 
of  operations. 

M.    All  permanent  sump  pits  will  be  fenced  to  exclude 
livestock.   Where  wildlife  mortalities  are  likely,  pits  will  be  covered 
with  a  fine  mesh  netting.   As  an  alternative,  fiberglass  tanks  may  be 
used  as  long  access  is  restricted  in  the  same  manner  as  for  pits.   All 
pits  will  be  constructed  and  maintained  according  to  the  U.  S.  Geological 
Survey's  notice  to  Lessees  (NTL)  2-B.   (Appendix  B) . 
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Map  No.  5 
Lands  Under  Wilderness  Review 
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N.   Protection  of  Endangered  or  Threatened  Species 

The  Federal  Surface  Management  Agency  is  responsible  for  assuring  that 
the  area  to  be  disturbed  is  examined  prior  to  undertaking  any  surface- 
disturbing  activities  on  lands  covered  by  the  lease,  to  determine  effects 
upon  any  plant  or  animal  species  listed  or  proposed  for  listing  as  endan- 
gered or  threatened  or  their  habitats.   If  the  findings  of  this  examination 
determines  that  the  operation  may  detrimentally  affect  an  endangered  or 
threatened  species,  some  restrictions  to  the  operator's  plans  or  even 
disallowances  of  use  may  result. 

The  lessee/operator  may,  at  his  discretion  and  cost,  conduct  the 
examination  on  the  lands  to  be  disturbed.   This  examination  must  be  done 
by  or  under  the  supervision  of  a  qualified  resource  specialist  approved 
by  the  Surface  Management  Agency.   An  acceptable  report  must  be  provided 
to  the  surface  management  agency  identifying  the  anticipated  effects  of 
the  proposed  action  on  endangered  or  threatened  species  or  their  habitat. 

0.    Protection  of  Cultural  and  Paleontological  Resources 

1.  The  Federal  Surface  Management  Agency  is  responsible  for  deter- 
mining the  presence  of  cultural  resources  and  specifying  mitigation 
measures  required  to  protect  them.   Prior  to  undertaking  any  surface- 
disturbing  activity  on  the  lands  covered  by  this  lease,  the  lessee/operator 
unless  notified  to  the  contrary  by  the  authorized  officer  of  the  surface 
management  agency,  shall: 

a.  Engage  the  services  of  a  qualified  cultural  resource 
specialist  acceptable  to  the  Surface  Management  Agency  to  conduct  an 
intensive  inventory  for  evidence  of  cultural  resource  values; 

b.  submit  a  report  acceptable  to  the  authorized  officer  of 
the  Surface  Management  Agency  and  the  District  Engineer  of  the  Geological 
Survey;  and 

c.  implement  such  mitigation  measures  as  required  by  the 
authorized  officer  of  the  Surface  Management  Agency  to  preserve  or  avoid 
destruction  of  inventoried  cultural  resource  values.   Mitigation  may 
include  relocation  of  proposed  facilities,  testing  and  salvage  or  other 
protective  measures  deemed  necessary.   All  costs  of  the  inventory  and 
mitigation  shall  be  borne  by  the  lessee/operator  and  all  data  and  materials 
salvaged  shall  remain  under  the  jurisdiction  of  the  U.S.  Government. 

2.  The  lessee/operator  shall  immediately  bring  to  the  attention  of 
the  District  Engineer  of  the  Geological  Survey  and  the  authorized  officer 
of  the  Surface  Management  Agency  any  cultural  resources,  paleontological 
and  other  objects  of  scientific  interest  discovered  as  a  result  of  surface 
operations  under  this  lease  and  shall  leave  such  discoveries  intact  until 
directed  to  proceed  by  the  District  Engineer. 
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P.    Wilderness  Protection 

By  accepting  this  lease,  the  lessee  acknowledges  that  the  lands 
contained  in  this  lease  are  being  inventoried  or  evaluated  for  their 
wilderness  potential  by  the  Bureau  of  Land  Management  under  section  603 
of  the  Federal  Land  Policy  and  Management  Act  of  1976,  90  Stat.  2743, 
2785  (43  U.S.C.  Sec.  1782)  . 

Until  the  BLM  determines  that  the  lands  covered  by  this  lease  do  not 
meet  the  criteria  for  a  wilderness  study  area  as  set  forth  in  section  603, 
or  until  Congress  decides  against  the  designation  of  lands  included  within 
this  lease  as  "wilderness,"  the  following  conditions  apply  to  this  lease, 
and  override  every  other  provision  of  this  lease  which  could  be  considered 
as  inconsistent  with  them  and  which  deal  with  operations  and  rights  of  the 
lessee : 

1.  Any  oil  or  gas  activity  conducted  on  the  leasehold  for 
which  a  surface  use  plan  is  not  required  under  NTL-6  (for  example; 
geophysical  and  seismic  operations)  may  be  conducted  only  after  the 
lessee  first  secures  the  consent  of  the  BLM.   Such  consent  shall  be 
given  if  BLM  determines  that  the  impact  caused  by  the  activity  will 
not  impair  the  area's  wilderness  characteristics. 

2.  Any  oil  or  gas  exploratory  or  development  activity  con- 
ducted on  the  leasehold  which  is  included  within  a  surface  use  plan  under 
NTL-6  is  subject  to  regulation  (which  may  include  no  occupancy  of  the 
surface)  or,  if  necessary,  disapproval  until  the  final  determination 

is  made  by  Congress  to  either  designate  the  area  as  wilderness  or  remove 
the  section  603  restrictions. 

If  all  or  any  part  of  the  area  included  within  the  leasehold  estate 
is  formally  designated  by  Congress  as  wilderness,  oil  and  gas  exploration 
and  development  operations  taking  place  or  to  take  place  on  that  part  of 
the  lease  shall  become  subject  to  the  provisions  of  the  Wilderness  Act 
of  1964  which  apply  to  national  forest  wilderness  areas,  16  U.S.C.  Sec. 
1131  et  sec. ,  as  amended,  the  Act  of  Congress  designating  the  land  as 
wilderness,  and  Interior  Department  regulations  and  policies  pertaining 
thereto. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

SURFACE  DISTURBANCE  STIPULATIONS 


Area  Oil  and  Gas  Supervisor  or 

District  Engineer  (Address,  include  zip  code) 


Management  Agency  (name) 


1.  Notwithstanding  any  provision  of  this  lease  to  the 
contrary,  any  drilling,  construction,  or  other  operation 
on  the  leased  lands  that  will  disturb  the  surface  there- 
of or  otherwise  affect  the  environment,  hereinafter 
called  "surface  disturbing  operation,"  conducted  by 
lessee  shall  be  subject,  as  set  forth  in  this  stipu- 
lation, to  prior  approval  of  such  operation  by  the  Area 
Oil  and  Gas  Supervisor  in  consultation  with  appro- 
priate surface  management  agency  and  to  such  rea- 
sonable conditions,  not  inconsistent  with  the  purposes 
for  which  this  lease  is  issued,  as  the  Supervisor  may 
require  to  protect  the  surface  of  the  leased  lands  and 
the  environment. 

2.  Prior  to  entry  upon  the  land  or  the  disturbance  of 
the  surface  thereof  for  drilling  or  other  purposes, 
lessee  shall  submit  for  approval  two  (2)  copies  of  a 
map  and  explanation  of  the  nature  of  the  anticipated 
activity  and  surface  disturbance  to  the  District  Engi- 
neer or  Area  Oil  and  Gas  Supervisor,  as  appropriate,  and 
will  also  furnish  the  appropriate  surface  management 
agency  named  above,  with  a  copy  of  such  map 
and  explanation. 


Address  (include  zip  code) 


An  environmental  analysis  will  be  made  by  the  Geo- 
logical Survey  in  consultation  with  the  appropriate 
surface  management  agency  for  the  purpose  of  assuring 
proper  protection  of  the  surface,  the  natural  resources, 
the  environment,  existing  improvements,  and  for 
assuring  timely  reclamation  of  disturbed  lands. 

3.  Upon  completion  of  said  environmental  analysis, 
the  District  Engineer  or  Area  Oil  and  Gas  Supervisor, 
as  appropriate,  shall  notify  lessee  of  the  conditions, 
if  any,  to  which  the  proposed  surface  disturbing 
operations  will  be  subject. 

Said    conditions    may    relate    to    any    of    the    following: 

(a)  Location  of  drilling  or  other  exploratory  or 
developmental  operations  or  the  manner  in 
which  they  are  to  be  conducted; 

(b)  Types  of  vehicles  that  may  be  used  and  areas 
in  which  they  may  be  used;  and 

(c)  Manner  or  location  in  which  improvements 
such  as  roads,  buildings,  pipelines,  or  other 
improvements  are  to  be  constructed. 


Form  310  9-5  (August  1973) 


GPO    849  -258 
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2.    Rights-of-Way 

The  following  procedures  apply  to  most  oil  and  gas  associa- 
ted rights-of-way  in  the  Roswell  District,  unless  otherwise  specified. 
These  measures  are  coded  by  the  following  designations:   pipelines,  PL; 
underground  cables,  UC;  storage  facilities,  SF;  water  treatment  and 
injection,  WT;  cathodic  protection  systems,  CP;  electric  distribution 
lines,  EL;  compressor  stations,  CS;  communication  sites,  CM;  and  roads, 
R. 

a.  The  right-of-way  grantee  must  notify  the  District 
Manager  prior  to  the  date  that  construction  is  to  begin  and  the  date 
that  construction  has  been  completed.   Proof  of  construction  must  be 
submitted  to  the  authorized  officer  within  90  days  after  completion  of 
construction  or  after  all  restoration  stipulations  have  been  complied 
with,  whichever  is  later.   A  period  of  five  years  is  allowed  for  completion 
of  construction  from  the  date  a  right-of-way  is  granted.   (PL,  UC,  SF, 

WT,  CP,  EL,  CS,  CM) 

b.  During  operations,  if  the  right-of-way  grantee 
discovers  any  historic  or  prehistoric  ruin,  monument,  or  site,;  or  any 
object  of  antiquity  subject  to  the  Antiquities  Act  of  June  8,  1906  (34 
Stat.  225,  16  U.S.C.  Sees.  431-433),  and  43  CFR  Part  3,  work  would  be 
suspended  and  the  discovery  promptly  reported  to  the  District  Manager. 
The  Bureau  would  then  take  such  actions  as  required  under  the  Act  and 
regulations  thereunder.   When  directed  by  the  District  Manager,  the 
right-of-way  grantee  will  obtain  a  qualified  archeologist  to  examine  and 
either  excavate  or  gather  such  ruins  or  object  as  necessary  to  preserve 
such  antifacts.   (PL,  UC ,  SF,  WT,  CP,  EL,  CS,  CM) 

c.  Clearing  and  blading  necessary  for  construction  must 
be  held  to  the  absolute  minimum.   Without  prior  agreement,  these  actions 
would  not  exceed  those  limits  agreed  upon  at  the  preconstruction  inspec- 
tion.  Vegetation  removed  must  be  "walked-down"  in  place  during  cleanup 
operations  after  construction  is  completed.   (PL,  UC,  CP ,  R,  CS) 

d.  The  grantee  must  post  the  BLM  serial  number  assigned 
to  the  right-of-way  in  a  conspicuous  place  where  the  right-of-way  inter- 
sects existing  roads  or  highways.   Along  rights-of-way  paralleling  roads 
or  highways,  BLM  serial  numbers  should  be  posted  where  the  right-of-way 
first  crosses  the  public  lands  and  where  it  finally  leaves  the  public 
lands.   (PL,  UC,  CP,  CS,  EL,  WT) 

e.  Roads  would  not  be  constructed  where  terrain  features 
permit  vehicles  to  maneuver  without  the  aid  of  such  construction.   All 
vehicular  traffic  and  construction  activity  would  be  confined  to  the 
authorized  right-of-way.   (PL,  UC,  CP,  WT,  EL,  CS) 
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f.  Certain  aboveground  structures  which  are  not  subject 
to  safety  requirements,  would  be  painted  by  the  grantee  to  blend  with 
the  natural  landscape.   The  paint  used  would  be  a  color  which  simulates 
Federal  Standard  No.  595A:   color  20318  (Sandstone  brown,  semi-gloss), 
color  30318  (Sandstone  brown,  flat),  color  26357  (Sagebrush  gray,  semi- 
gloss),  color  36357  (Sagebrush  gray,  flat),  or  other,  depending  upon  the 
surroundings.   (PL,  CP,  CS,  WT) 

g.  Care  must  be  taken  by  the  grantee  to  assure  that 
scenic  values  are  not  damaged  in  the  disposal  of  waste  materials.   Any 
large  rocks  which  are  left  in  the  area  as  a  result  of  construction 
activities  would  be  placed  so  that  they  do  not  detract  from  the  scenic 
view  and  do  not  hinder  the  movement  of  livestock  or  big  game  animals. 
These  residual  rocks  would  not  be  piled  or  left  in  rows.   (CP,  EL,  R, 
PL,  UC) 

h.    In  those  areas  where  erosion  control  structures  are 
required  to  stabilize  soil  conditions,  the  grantee  must  install  such 
structures  as  are  suitable  for  the  specific  soil  conditions  being  encount- 
ered and  which  are  in  accordance  with  sound  resource  management  practices. 
(PL,  UC,  CP,  CS,  EL,  CM,  R,  WT) 

i.    To  prevent  slacking  of  fence  wire,  the  grantee  must 
brace  and  tie-off  each  existing  fence  to  be  crossed  before  cutting. 
During  construction,  the  opening  must  be  protected  to  prevent  the  escape 
of  livestock.   Fences  which  have  been  cut  during  construction  must  be 
restored  to  their  original  condition,  or  better,  by  the  grantee.   Cattle- 
guards  and  adjacent  gates  which  are  of  suitable  width  would  also  be 
installed  in  any  fence  where  the  right-of-way  is  to  be  regularly  traveled. 
(PL,  UC,  EL,  R) 

j .    If  a  natural  barrier  which  is  being  used  for  livestock 
control,  is  broken  during  construction,  the  grantee  must  adequately 
fence  the  area  to  prevent  drift  of  livestock.   (PL,  UC ,  EL,  R,  SF,  WT) 

k.    Compatible  with  construction  requirements,  the 
period  of  time  that  trenches  and  other  excavations  would  be  kept  open  by 
the  grantee  must  be  held  to  a  minimum.   (PL,  UC ,  CP,  WT) 

1.    Rights-of-way  would  not  be  fenced,  nor  would  public 
access  to  a  right-of-way  constructed  on  public  land  be  restricted  by  the 
grantee,  without  specific  written  approval  being  granted  by  BLM's  Roswell 
District  Manager.   Gates  or  cattleguards  located  on  public  lands  would 
not  be  locked  or  closed  to  public  use.   (PL,  UC) 

m.    Prior  to  using  any  mineral  materials,  such  as  caliche 
or  sand  and  gravel  which  would  be  removed  from  any  existing  or  proposed 
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federal  source,  authorization  must  be  obtained  from  the  BLM  Roswell 
District  Manager  or  his  designated  representative.   (R) 

n.    Upon  cancellation,  relinquishment,  or  expiration  of 
a  right-of-way  grant,  the  grantee  must  comply  with  those  abandonment 
procedures  as  prescribed  by  BLM's  Roswell  District  Manager.   (PL,  UC , 
SF,  WT,  CP,  EL,  CS,  CM,  R) 


B.    Additional  Procedures  Required 

In  addition  to  these  standard  procedures  for  rights-of- 
way,  measures  which  are  specific  to  the  facility  would  also  be  required. 
These  include: 

1 .    Water  Treatment  and  Disposal 

a.    Grantee  must  not  permit  any  of  his  actions  involved 
with  a  grant  to  pollute  land  resources  or  surface  waters  and  must  not 
allow  salt  water  to  enter  any  formation  which  contains  potable  water. 
The  operator  must  dispose  of  all  liquid  and  nonliquid  waste  materials  as 
prescribed  by  applicable  federal  and  state  regulations. 


b.  Storage  tanks,  pipes,  and  other  improvements  must  be 
kept  in  good  condition  with  leaks  being  repaired  immediately  to  prevent 
environmental  damage  to  either  land  or  water  resources.   Care  must  be 
taken  by  the  grantee  to  assure  that  scenic  values  are  not  damaged  in  the 
disposal  of  waste  materials. 

c.  For  disposal  wells,  the  grantee  must  have  advance 
approval  from  the  Oil  Conservation  Commision  (OCC)  must  comply  with 
their  order  stipulations  as  well  as  the  following  USGS  stipulations: 

1)  To  use  the  well  solely  for  salt  water  disposal. 

2)  To  assume  all  responsibility  for  the  well  under 
the  right-of-way,  including  the  proper  operation 
of  the  well  for  disposal  purposes,  plugging  of 
the  well  and  complying  with  other  abandonment 
procedures  when  the  well  is  no  longer  used  for 
the  disposal  of  salt  water,  and  restoration  of 
the  land  surface  to  near  it's  original  condition, 
or  as  specified  by  BLM's  Roswell  District 
Manager . 
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3)  Prior  to  commencing  salt  water  disposal  actions, 
grantee  must  condition  the  well  in  a  manner 
which  is  satisfactory  to  the  appropriate  District 
Engineer,  U.  S.  Geological  Survey. 

4)  Prior  approval  of  the  District  Engineer,  U.  S. 
Geological  Survey,  must  be  secured  before 
commencing  any  operations  such  as :   drilling 
out  cement  plugs,  cementing  operations,  perfor- 
ating, using  explosives  or  hydraulic  fracturing, 
deepening,  altering,  or  pulling  a  portion  of 
the  well's  casing,  plugging  operations,  or  any 
other  operation  affecting  the  well. 

2.  Electric  Distribution  Lines 

a.  Powerlines  must  be  constructed  according  to  standards 
as  outlined  in  Suggested  Practices  for  Raptor  Protection  on  Powerlines, 
Raptor  Research  Foundation,  Inc.,  Department  of  Zoology  -  167  WIBD, 
Brigham  Young  University,  or  Rural  Electrification  Bulletin  61-10,  dated 
September  14,  1973,  entitled  "Protection  of  Bald  and  Golden  Eagles  from 
Powerlines."   These  publications  provide  sufficient  information  on  phase 
spacing,  configuration,  and  grounding  to  preclude  the  existence  of 
significant  hazards  to  large  perching  birds.   The  BLM  reserves  the  right 
to  require  modifications  on  all  additions  to  powerline  structures 
placed  on  the  right-of-way,  should  they  be  determined  necessary  to 
ensure  the  safety  of  large  perching  birds.   Such  modifications  and/or 
additions  must  be  made  by  the  grantee,  without  liability  or  expense  to 
the  United  States. 

b.  Industry  officials  must  assume  the  burden  and  expense 
of  proving  that  pole  designs  not  shown  in  Suggested  Practices  for  Raptor 
Protection  on  Powerlines  or  in  Rural  Electrification  Bulletin  61-10,  are 
"raptor  safe."   Such  proof  must  be  provided  by  a  raptor  expert  approved 
by  the  BLM  District  Manager. 

3 .  Compressor  and   Plant  Sites 

The  grantee  must  take  those  actions  necessary  which  will 
assure  that  land  or  water  resources  do  not  become  polluted  because  of 
the  actions  authorized  by  the  grant,  that  any  existing  aquatic  life  is 
not  damaged,  and  that  extraneous  matter  does  not  enter  and  damage  any 
mineral  or  water-bearing  formation.   All  liquid  and  nonliquid  waste 
materials  must  be  disposed  of  by  the  operator  as  prescribed  by  applicable 
federal  and  state  regulations. 
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4 .    Communication  Sites 

a.  The  grantee  must  notify  the  Roswell  District  Manager 
or  his  representative  within  10-20  days  prior  to  the  start  of  construction. 

b.  The  grantee  shall  furnish  the  authorized  BLM  officer 
a  copy  of  the  Federal  Communications  Commission  (FCC)  license  or  Inter- 
departmental Radio  Advisory  Committee  (IRAC)  radio  frequency  assignment 
which  is  currently  valid,  within  10  days  after  issuance  of  the  license 

or  assignment  of  the  frequency.   Any  interference  with  existing  electronic 
users  which  is  caused  by  the  facilities  authorized  under  the  grant  must 
be  remedied  by  the  grantee,  at  his  own  expense.   The  responsibility  of 
preventing  interference  with  the  facilities  authorized  by  other  electronic 
users  in  the  vicinity,  shall  be  limited  to  compliance  with  the  appropriate 
FCC  or  IRAC  operating  standards. 


c .  The  grant  of  right-of-way  shall  terminate  60  days 
after  expiration  or  cancellation  of  the  FCC  license  or  IRAC  radio  frequency 
assignment,  unless  renewal  is  obtained  within  this  period  and  a  copy  of 
such  renewal  is  furnished  to  the  Bureau  of  Land  Management.   Grantee 

must  comply  with  those  abandonment  procedures  as  prescribed  by  BLM's 
Roswell  District  Manager  and  must  return  the  site  to  a  condition  which 
is  acceptable  to  him. 

d.  The  right-of-way  grant  is  not  assignable  without  the 
written  permission  of  the  BLM's  Roswell  District  Manager.   Electronic 
facilities  installed  on  a  site  shall  not  be  operated  by  any  person  or 
organization  other  than  the  grantee,  it's  agents,  and/or  employees. 

e.  The  grantee  must  not  install  or  permit  the  installa- 
tion of  electronic  equipment  belonging  to  another  organization  or  person 
in  the  grantee's  buildings,  nor  shall  any  other  organization  or  person 
attach  such  equipment  to  the  grantee's  antenna  or  supporting  structures 
without  obtaining  a  separate  right-of-way  from  the  BLM  District  Manager 
or  his  representative,  authorizing  joint-occupancy  of  the  facilities 
authorized  by  a  grant.   In  the  event  that  joint-occupancy  is  permitted, 
the  new  grantee  must  also  comply  with  all  BLM  stipulations. 

f.  Minimum  construction  and  maintenance  standards  which 
must  be  maintained  by  the  grantee  include: 

1)    Antenna  supports  must  conform  to  the  installa- 
tion specifications  of  the  tower  manufacturer. 
Any  variance  shall  only  be  that  minimum  required 
because  of  local  terrain  or  obstructions  at  the 
specific  site.   Variances  must  conform  to  good 
engineering  practices  as  defined  by  BLM's 
Roswell  District  Manager. 


A- 16 


2)  All  electronic  Installations  and  facilities 
must  conform  to  the  current  national  electronic 
safety  code,  local  laws,  and/or  regulations. 

3)  Installations  must  include  an  effective  light- 
ning ground  in  accordance  with  the  "cone  of 
protection"  theory.   All  electrical  outlets 
shall  be  of  the  "three  conductor"  grounding 
receptacle-type.   All  electrical  or  electronic 
equipment  cabinets  must  be  properly  connected 
to  the  system  ground  and  all  grounding  must  be 
interconnected . 

4)  Copies  of  the  amended  FCC  construction  permit 
or  license,  or  IRAC  frequency  assignments, 
together  with  corrected  block  diagrams,  must  be 
filed  with  the  Bureau  of  Land  Management, 
before  modification  of  previously  authorized 
facilities  are  approved. 

5)  All  installations,  buildings,  antenna  supports, 
etc.,  must  be  maintained  in  a  safe  condition  in 
accordance  with  good  engineering  practices  and 
the  site,  together  with  its  facilities,  must  be 
kept  in  a  condition  which  is  not  unsightly. 
These  standards  will  be  defined  by  the  Roswell 
District  Manager,  BLM. 

g.    The  Bureau  of  Land  Management  retains  the  right  to 
inspect  the  site  at  any  time  to  insure  compliance  with  the  terms,  condi- 
tions, and  stipulations  of  the  right-of-way  grant. 

h.    All  construction  and  vehicular  traffic  must  be 
confined  to  the  authorized  right-of-way.   The  federal  government  reserves 
the  right  of  access  to  any  road  created  as  a  result  of  the  grant  of 
right-of-way  and  the  right  to  extend  such  rights  to  others,  provided 
such  use  would  not  unduly  interfere  with  the  use  of  the  road  by  the 
grantee  in  the  opinion  of  the  Roswell  District  Manager,  BLM. 

B.    Proposed  Standard  Operating  Procedures 

1.  Exploration,  abandonment,  or  drilling  activities  would  be 
avoided  within  300  yards  of  active  raptor  nests  during  the  nesting 
period  from  April  to  August  to  prevent  disturbances  by  oil  and  gas 
activities. 

2.  Lands  within  the  Haystack  Mountain,  North  Dunes,  and  Red 
Bluffs  Recreation  sites  would  be  leased,  subject  to  the  condition  that 
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surface  disturbances  would  be  prohibited  within  1,000  feet  of  potential 
development  areas,  unless  a  specific  exception  is  granted  by  the  BLM's 
Roswell  District  Manager. 

3.    All  vehicle  use  which  occurs  as  a  result  of  the  proposed 
action  will  be  conducted  in  accordance  with  off-road  vehicle  designations 
and  management  regulations  (43  CFR  8340).   Exceptions  to  this  limitation 
may  be  specifically  authorized  in  writing  by  BLM's  Roswell  District 
Manager. 


A-ll 


APPENDIX  A-l 

United  States  Department  of  the  Interior 

BUREAU  OF  LAND  MANAGEMENT 

NEW   MEXICO   STATE   OFFICE 

r.O.    BOX    1141 

SANTA    FE.  HEW  MEXICO   i7B0l 


H   RErLV    REFER  TO 

6300  (932) 
X3J09 


Instruction  Memorandum  No.  NMSO  78-131 
Expires:   9/30/79 

To:       District  Managers,  State  Office  Division  &  Staff  Chiefs 

From:     State  Director 

Subject:  Method  for  Determining  Painting  Stipulations  on  Oil  &  Gas 
Applications  for  Permit  to  Drill 

As  a  result  of  the  painting  committee  effort  between  USGS,-  Forest  Service, 
private  industry,  and  BLM,  the  following  method  will  be  used  in  implementing 
Standard  Stipulation  No.  10  for  painting  oil. and  gas  production  structures. 

1.  Standard  Stipulation  No.  10  will  be  attached  to  all  new  leases  where 
facilities  will  require  painting  to  reduce  the  visual  impact  of  color. 
This  pertains  to  all  new  leasing  actions  on  federally  administered  public 
lands  to  include  mineral  management  responsibility  on  the. federal  subsurface 
estate.   It  also  applies  to  new  actions  on  old  existing  leases. 

2.  The  visual  impact  will  be  determined  through  the  Bureau's  Visual 
Resource  Management  contrast  rating  system.   The  critical  viewpoint  in 
seldom  seen  areas  will  be  approximately  h,   mile  from  the  proposed  facility 
at  a  location  which  is  most  likely  to  be  used  by  observers.   The  contrast 
rating  should  be  conducted  during  the  joint  field  Inspection  with  the  G.  S. 
representative  and  field  operator.   At  that  time,  in  addition  to  any  other 
surface  protection  measures  required,  the  color  and  type  of  equipment  to 
be  painted  will  be  specified. 

3.   The  painting  stipulations  agreed  upon  will  then  be  sent  to  USGS  for 
Inclusion  in  the  Plan  of  Operation  as  a  condition  for  approval  of  the 
Application  for  Permit  to  Drill.   These  stipulations  should  be  as  specific 
as  possible.   Wording  should  be  similar  to  ".  .  .unless  mutually  agreed, 
as  a  minimum  the  following  permanent  facilities  will  be  painted  the 
specified  color.  .  ."  Typical  facilities  that  would  require  painting  might 
Include  all  high  level  equipment  such  as  tanks,  separators,  heater  treaters 
(except  fire  box  and  stack),  large  flow  lines  (above  4  inches)  and  equipment 
buildings.   Small  size  flow  line,  low  level  equipment  and  small  or  galvanized 
wire  or  pipe  not  normally  painted  may  not  require  painting.   If  this  type 
of  equipment  is  normally  painted  or  painted  from  previous  use,  the  contrast 
of  color  will  be  considered  in  the  painting  requirements.   It  Is  desirable 
that  as  much  equipment  as  possible  be  painted  a  uniform  non-contrasting 
color  if  it's  going  to  be  painted  anyway. 
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4.  Permanent  structures  are  considered  to  be  those  facilities  which  are 
on-site  more  than  90  days  after  completion  of  the  drilling  and  testing 
phase, 

5.  The  following  standard  colors  (or  equivalent  colors  subject  to 
approval  by  BLM)  will  be  specified.   The  option  of  using  flat  or  semi-gloss 
paint  shall  be  given  to  the  operator. 

a.  Northwest  New  Mexico 

(1)  #595, 30318  (sandstone  brown-flat) 
#595,20318  (sandstone  brown-semi-gloss) 

(2)  #595,36357  (sagebrush  gray-flat) 
#595,26357  (sagebrush  gray-semi-gloss) 

(3)  #595,34127  (pinon-juniper  green-flat) 
#595,24127  (pinon-juniper  green-semi-gloss) 

b.  Southeast  New  Mexico 

(1)  #595,30318  (sandstone  brown-flat) 
#595,20318  (sandstone  brown-semi-gloss) 

(2)  #595,36357  (sagebrush  gray-flat) 
#595,26357  (sagebrush  gray-semi-gloss) 

A  paint  chip  sample  of  the  specified  color  will  be  available  from  the  BLM 
district  office  upon  request  by  the  operator.   Other  colors  may  be  specified, 
if  required  by  a  site-specific  analysis. 

6.  Exceptions  to  these  requirements  will  be  allowed,  if  mutually  agreed 
upon,  for:  safety  as  described  by  the  Occupational  Safety  and  Health 
Administration  (OSHA)  in  part  1910.144,  Title  29  of  the  Code  of  the  Federal 
Regulations  "Safety  Color  Code  for  Marking  Physical  Hazards";  functional 
identification  which  might  aid  in  the  identification  of  materials  conveyed 
as  described  in  the  American  National  Standards  Institute  (ANSI)  document 
A13.1  "Scheme  for  the  Identification  of  Piping  Systems";  or  to  aid  in  the 
functional  use  of  certain  types  of  equipment  (i.e.,  painting  equipment  a 
dark  color  to  absorb  heat  to  aid  flow  of  high  viscous  liquids).   All 
exceptions  must  be  approved  by  BLM  and  USGS  on  a  case-by-case  basis. 

7.  If  noncompliance  is  recognized  by  BLM  employees,  it  should  immediately 
be  brought  to  the  attention  of  the  appropriate  USGS  District  Engineer,  by 
letter,  stating  the  specific  noncompliance  and  date  observed. 


Distribution        DCs  -  1 

W0  (412)  -  2        sCs  -  1 

DSC  (D-531)  -  3     Gene  Daniel,  USGS,  Albuquerque 

SD  -  1  District  Engineers,  USGS 

DMs  -  1  Regional  Forester,  USFS,  Albuquerque 
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APPENDIX  A-l    (Cont.) 


United  States  Department  of  the  Interior 

GEOLOGICAL  SURVEY 

P.    6.    B_oxJ2.&124 
A  LbAujueir-qaev    New   KfeXtco      8~7125 


June    1,    1978 


Memorandum 


To: 


District  Engineers,  Southern  Rocky  Mountain  Area 


From:     Oil  and  Gas  Supervisor,  Southern  Rocky  Mountain  Area 
Subject:   Painting  requirements  for  oil  field  equipment  and  'structures 

The  Bureau  of  Land  Management  and  the  U.  S.  Geological  Survey  have 
previously  agreed  on  the  following  stipulation  that  will  be  attached  to 
new  oil  and  gas  leases.   This  stipulation  is  attached  when  the  BLM  Visual 
Resource  Management  program  and/or  Forest  Service's  Visual  Management 
System  determine  that  the  area  to  be  leased  requires  the  stipulation: 

"To  maintain  esthetic  values,  all  semi-permanent  and  permanent  facilities 
may  require  painting  or  camouflage  to  blend  with  the  natural  surroundings. 
The  paint  selection  or  method  of  camouflage  will  be  subject  to  approval 
by  the  District  Engineer,  Geological  Survey,  with  the  concurrence  of  the 
District  Manager,  Bureau  of  Land  Management." 

This  stipulation  is  general,  and  does  not  cover  the  numerous  questions 
that  have  developed  in  implementing  painting  requirements.   Also,  there 
are  no  guidelines  for  painting  requirements  for  leases  previously  issued 
without  the  stipulation.   Representatives  from  BLM,  USFS,  GS  and  the  oil 
industry  have  met  numerous  times  to  develop  some  workable  guidelines  for 
use  on  permanent  oil  field  equipment  and  structures.   The  following 
guidelines  and  procedures  are  to  be  effective  as  of  the  date  of  this 
memorandum: 

I.   The  USGS  concurs  with  the  requirement  that  oil  field  equipment 
and  structures  may  require  painting  to  minimize  the  visual 
impact  for  an  area.   The  equipment  and  structures  that  will 
require  painting  and  the  procedures  for  such  painting  are 
outlined  below. 

II.   The  following  painting  guidelines  and  procedures  apply  to  all 
oil  field  equipment  and  structures  installed  after  the  date  of 
this  memorandum.   Painting  stipulations  and  requirements  previously 
issued  to  operators  are  modified  to  meet  these  guidelines  and 
procedures. 
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III.   Existing  equipment  and  structures  will  not  be  under  the  painting 

requirements  until  such  equipment  needs  repainting.   At  that  time, 
Geological  Survey  and  the  surface  managing  agency  will  determine 
whether  the  equipment  should  be  painted  for  visual  resource  impact 
using  the  guidelines  and  procedures  listed  below. 

IV.  At  the  pre-drill  inspection  for  a  proposed  well  (attended  by 
representatives  of  the  surface  managing  agency,  Geological  Survey 
and  the  operator) ,  the  painting  requirements  for  that  well  will  be 
determined.   These  requirements  will  be  defined  at  the  proposed 
location  on  a  well-by-well  basis.   Such  painting  requirements  as 
agreed  to  at  the  field  inspection  will  be  included  as  the  painting 
stipulation  attached  to  the  approved  Application  for  Permit  to 
Drill  (APD) .   Geological  Survey  will  enforce  these  painting 
requirements  along  with  our  regular  inspection  and  supervision  of 
producing  and  drilling  operations. 

V.  The  following  guidelines  and  procedures  are  to  be  used  for 
determining  the  equipment  and  structures  to  be  painted  under 
number  IV  above: 

A.   All  equipment  and  structures  (except  heater  treater  fireboxes 

and  stacks,  small  wire  or  galvanized  fencing,  and  that  provided 
for  under  B.5.  below)  that  are  located  within  %  mile  of  any 
of  the  following  will  be  painted: 

1.  A  paved  road. 

2.  An  unpaved  road  which  is  well-traveled  by  non-oil  field 
personnel  (at  least  50  vehicles  per  24  hours) . 

3.  An  officially-designated  public  use  site,  observation 
area,  or  overlook. 

B.   All  equipnent  and  structures  not  covered  by  A.  above  will 
be  painted  using  the  following  procedures: 

1.   The  initial  criteria  to  be  used  to  determine  what  should 
be  painted  will  be  the  equipment  or  structures  that  can 
be  seen  one-quarter  mile  or  beyond  from  the  proposed 
location.   The  equipment  or  structures  that  cannot  be 
seen  from  this  distance  should  not  require  painting. 
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2.  As  a  general  rule,  all  high-level  equipment  (six  feet 

or  higher)  such  as  tanks,  separators  and  heater  treaters 
(except  the  firebox  and  stack)  will  require  painting. 

3.  As  a  general  rule,  equipment  such  as  pumping  units  (the 
tips  of  movable  parts — such  as  the  horsehead,  weights 

and  beam--will  be  painted  according  to  OSHA  requirements) , 
flow  lines  or  other  lines  on  the  ground,  other  small-size 
lines  (4-inch  diameter  and  smaller) ,  low-level  well  head 
equipment  and  headers  (up  to  five  feet  in  height) ,  and 
small  and  galvanized  wire  and  pipe  that  are  not  normally 
painted  will  not  require  painting.   If  this  type  of 
equipment  is  normally  painted,  or  painted  from  previous 
use,  the  contrast  of  color  will  be  considered  in  visual 
assessment.   It  is  desirable  that  as  much  equipment  as 
possible  be  painted  a  uniform  blending  color  if  it  is 
going  to  be  painted. 

4.  Cattleguards  and  protective  piping  around  equipment 
adjacent  to  roads  may  require  painting,  but  should  be 
conditioned  so  that  they  are  readily  seen  both  during 
the  day  and  night  to  prevent  accidents  from  moving 
vehicles. 

5.  Certain  equipment  and  structures  may  require  a  specific 
color  paint  to  prevent  loss  of  hydrocarbon,  or  to  maintain 
the  fluids  stored  and  transported  in  a  fluid  state.   Some 
examples  of  this  are  light-colored  storage  tanks  to 
prevent  loss  of  hydrocarbons  due  to  heat,  and  dark  tanks 
for  high  pour-point  fluids  that  need  additional  heat  to 
maintain  their  fluid  state. 

6.  The  use  of  semi-gloss  paint  in  lieu  of  flat  paint  for 
some  colors  in  certain  areas  will  be  acceptable. 

The  provision  for  a  well-by-well  field  determination  for  the  painting 
requirement  is  not  intended  to  allow  USGS  personnel  to  discuss  the  pros 
and  cons  of  requiring  painting  in  general,  but  to  provide  field  input 
to  the  painting  stipulation  that  will  be  attached  to  the  APD. 

Paint  color  numbers  and  chips  have  been  provided  for  each  district  for 
reference  and  identification  for  operators.   These  numbers  and  colors 
will  be  the  same  as  those  used  by  the  surface  managing  agency. 


JAKES  W.  SUTHERLAND 


-n/  v/V/7  /     J 
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Appendix  B 
Part  1 


DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CONSERVATION  DIVISION 

Notice  to  Lessees  and  Operators  of 
Federal  and  Indian  Onshore  Oil  and  Gas  Leases 

(NTL-6) 


APPROVAL  OF  OPERATIONS 

In  accordance  with  the  National  Environmental  Policy  Act  of 
1969  (83  Stat.  852),  the  United  States  Geological  Survey  must 
assure  that  operations  on  oil  and  gas  leases  under  its  juris- 
diction are  conducted  with  due  regard  for  protection  of  the 
environment.   All  operations  which  are  conducted  on  onshore 
Federal  and  Indian  oil  and  gas  leases  must  conform  to  the 
requirements  of  this  Notice  as  well  as  those  contained  in  the 
lease  and  in  the  Oil  and  Gas  Operating  Regulations,  Title  30 
CFR  Part  221.   Operations  on  Osage  Indian  oil  and  gas  leases 
and  exploration  activities  under  Title  43  CFR  3045  are  net 
included  within  the  purview  of  this  Notice. 

As  used  in  this  Notice,  the  term  "District  Engineer"  means 
that  Officer  of  the  United  States  Geological  Survey  who  is 
the  head  of  the  District  Office  supervising  operations  in  the 
geographic  area  in  which  the  operation  is  located.   In  the 
State  of  Alaska,  the  Area  Oil  and  Gas  Supervisor  will  administer 
the  requirements  of  this  Notice.   In  some  special  instances, 
other  Area  Oil  and  Gas  Supervisors  will  act  on  permit  appli- 
cations . 

I .   General 

In  order  that  the  environmental  impact  of  proposed  operations 
may  be  properly  evaluated,  all  applications  to  conduct  leasehold 
operations  or  construction  activities  must  be  accompanied  by 
an  appropriate  surface  use  plan.   As  a  minimum,  such  applica- 
tions and  surface  use  plans  must  provide  a  detailed  description 
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of  the  technical  aspects  of  the  proposed  operation  or  activity, 
the  magnitude  of  surface  disturbance  involved,  and  the  pro- 
cedures to  be  followed  in  rehabilitating  the  surface  once 
the  operation  or  construction  activity  has  been  completed. 
Specific  requirements  in  this  regard  are  set  forth  in  Sections 
II. B. ,  III.,  and  V.  hereof.   One  copy  of  the  surface  use  plan 
must  b.e  attached  to  each  copy  of  the  application  to  conduct 
operations  or  construction  activities. 

Applications  to  conduct  operations  or  construction  activities 
with  attached  surface  use  plans  should  be  filed  at  least  30 
days  in  advance  of  the  contemplated  starting  date  of  any 
operation  or  construction  activity  in  order  to  allow  sufficient 
time  in  which  to  schedule  and  conduct,  if  necessary,  a  joint 
field  inspection  by  appropriate  personnel  of  the  Geological 
Survey,  the  Federal  surface  management  agency,  the  lessee  or 
operator,  and,  if  practical,  the  lessee's  or  operator's  con- 
tractors and  subcontractor*  who  will  perform  the  work.   Any 
interested  party  who  wishes  may  also  attend  the  field  inspection. 
The  early  filing  of  a  complete  application  is  no  guarantee 
that  approval  thereof  will  be  granted  within  the  30-day  period, 
as  environmental  considerations  or  the  volume  of  applications 
in  the  affected  Federal  agencies  may  result  in  more  than  30-day 
delay . 

All  applications  will  be  processed  as  quickly  as  possible  in 
all  Federal  agencies  consistent  with  other  work  in  the  offices. 
In  general,  the  processing  of  applications  will  be  assigned 
a  high  priority  and  individual  applications  will  be  processed 
according  to  the  date  the  complete  application  is  filed.   A 
higher  priority  due  to  an  emergency,  such  as  an  imminent  lease 
expiration  date,  will  be  duly  cqnsidered  but  no  special  con- 
sideration will  be  given  simply  because  a  late  filing  is  made. 
If  it  is  not  possible  for  Geological  Survey  action  to  be  taken 
prior  to  lease  expiration  or  within  30  days  of  the  filing  date, 
whichever  occurs  first,  the  lessee  or  operator  will  be  advised 
both  orally  and  in  writing.   Said  advice  will  detail  the  rea- 
sons for  the  delay  so  that  the  lessee  or  operator  may  take  such 
appeal  or  other  recourse  as  is  allowed  by  law  and/or  regulation. 
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Lessees  and  operators  have  the  responsibility  to  see  that 
their  exploration,  development,  production,  and  construc- 
tion operations  are  conducted  in  a  manner  which  (1)  results 
in  diligent  development  and  efficient  resource  recovery; 

(2)  affords  adequate  safeguards  for  the  environment; 

(3)  results  in  the  proper  rehabilitation  of  disturbed 
lands;  (4)  assures  the  protection  of  the  public  health  and 
safety;  and,  (5)  conforms  with  the  best  available  practice. 
In  that  regard,  lessees  and  operators  will  be  held  fully 
accountable  for  their  contractors'  and  subcontractors'  com- 
pliance with  the  requirements  of  the  approved  permit  and 
surface  use  plan. 

All  approvals  of  proposed  operations  as  well  as  subsequent 
instructions  and  regulation  thereof  will  be  by  the  District 
Engineer  of  the  Geological  Survey.   However,  the  Federal 
surface  management  agency  will  establish  the  rehabilitation 
requirements  and  will  be  available  for  consultation  during 
rehabilitation  operations.   Names,  addresses,  and  phone 
numbers  of  appropriate  personnel  of  the  Geological  Survey 
and  the  Federal  surface  management  agency,  as  well  as 
approved  surface  use  areas,  will  be  furnished  the  lessee  or 
operator  with  its  approved  copy  of  the  permit  and  surface 
use  plan. 

Lessees  and  operators,  as  well  as  their  contractors  and  sub- 
contractors, must  not  commence  any  operation  or  construction 
activity  on  a  lease  without  the  prior  approval  of  the 
appropriate  official  of  the  Geological  Survey.   Said 
approvals  may  be  oral  in  emergency  situations  or  in  instances 
such  as  subsurface  plugging  programs  for  newly-drilled  dry 
holes  or  failures.   Any  oral  approval  so  received  must  be 
followed  by  a  written  application  and  approval  thereof  for 
confirmation.   Likewise,  the  terms  and  conditions  of  an 
approved  permit  and  surface  use  plan  may  not  be  altered  un- 
less the  Geological  Survey  has  approved  an  amended  or  supple- 
mental permit  and/or  plan  covering  any  such  modifications. 
Approval  of  subsequent  operations  is  addressed  in  Section  V. 
of  this  Notice. 


B-3 


II.   Drilling  Operations 

A.  Preliminary  Environmental  Review 

A  preliminary  environmental  review  is  required  on  all  future 
drilling  operations  prior  to  entry  on  the  ground  for  the 
purpose  of  staking  the  location,  access  roads,  and  other 
surface  use  areas.   The  lessee  or  operator,  upon  finalizing 
plans  to  drill  but  prior  to  the  actual  surveying,  must  file 
with  the  Geological  Survey's  District  Engineer  and  the 
appropriate  office  of  the  involved  Federal  surface  manage- 
ment agency,  a  topographic  map,   or  such  other  map  as  is 
acceptable  to  the  District  Engineer,  scale  not  less  than 
1  inch  =  1  mile  which  shows  the  preferred  location  and  the 
general  topographic  features  in  the  area.   This  will  permit 
the  Federal  suface  management  agency,  prior  to  the  lessee's 
or  operator's  expenditure  of  time  and  money  for  surveys,  to 
review  its  records  for  any  potential  conflicts  with  other 
resource  values.   If  conflicts  are  noted,  a  joint  conference 
or  field  inspection,  as  appropriate,  by  the  Geological 
Survey,  the  Federal  surface  management  agency,  the  lessee  or 
operator,  and  other  interested  parties  may  be  scheduled  to 
resolve  problem  areas.   If  the  lessee  or  operator  has  not 
been  advised  to  the  contrary  within  15  days  from  the  date 
of  submitting  the  preliminary  map,  it  may  assume  that  there 
are  no  objections  to  entry  on  the  land  for  the  purpose  of 
required  surveying  and  staking  and  may  proceed  accordingly. 
It  is  anticipated  that  the  need  for  a  joint  field  conference 
and/or  inspection  prior  to  staking  will  be  very  unusual. 

B.  Application  for  Permit  to  Drill 

Drilling  operations  must  not  be  conducted  without  a  permit 
which  has  the  prior  approval  of  the  District  Engineer. 
Although  multiple  wells  may  be  covered  in  a  single  surface 
use  plan,  the  application  for  permit  to  drill  must  be  sub- 
mitted on  an  individual  well  basis. 

The  permit  application  filed  for  approval  will  consist  of 
Form  9-331C  (Application  for  Permit  to  Drill,  Deepen,  or 
Plug  Back)  and  a  multi-point  surface  use  and  operations 


B-4 


plan.   Where  private  surface  is  involved,  it  should  also  include 
a. copy  of  the  written  agreement  between  the  lessee  or  operator 
and  the  surface  owner,  a  letter  from  the  lessee  or  operator 
setting  forth  the  rehabilitation  requirements  agreed  to  with 
said  owner,  or  a  letter  stating  the  reasons  why  such  agreement 
is  not  obtainable.   The  requirements  for  surface  use  and  opera- 
tions plans  and  the  rehabilitation  of  private  surface  are  con- 
tained in  Sections  III.  and  VI.,  respectively,  of  this  Notice. 

The  application  for  permit  to  drill  must  provide  information 
concerning  (1)  the  location,  as  determined  by  a  registered 
surveyor,  in  feet  and  direction  from  the  nearest  section  lines 
of  an  established  public  land  survey  or,  in  areas  where  there 
are  no  public  land  surveys,  by  such  other  method  as  is  accept- 
able to  the  District -Engineer ;  (2)  the  elevation  above  sea 
level  of  the  unprepared  ground;  (3)  the  geologic  name  of  the 
surface  formation;  (4)  the  type  of  drilling  tools  and  associated 
equipment  to  be  utilized;  (5)  the  proposed  drilling  depth; 
(6)  the  estimated  tops  of  important  geologic  markers;  (7)  the 
estimated  depths  at  which  anticipated  water,  oil,  gas,  or 
other  mineral  bearing  formations  are  expected  to  be  encountered; 

(8)  the  proposed  casing  program  including  the  size,  grade, 
and  weight  of  each  string  and  whether  it  is  new  or  used; 

(9)  the  proposed  setting  depth  of  each  casing  string  and  the 
amount  and  type  of  cement  (including  additives)  to  be  used; 

(10)  the  lessee's  or  operator's  minimum  specifications  for 
pressure  control  equipment  which  is  to  be  used,  a  schematic 
diagram  thereof  showing  sizes,  pressure  ratings  (or  API  series), 
and  the  testing  procedures  and  testing  frequency;  (11)  the 

type  and  characteristics  of  the  proposed  circulating  medium 
or  mediums  to  be  employed  for  rotary  drilling  and  the  quantities 
and  types  of  mud  and  weighting  material  to  be  maintained; 
(12)  the  testing,  logging,  and  coring  programs  to  be  followed 
with  provision  made  for  required  flexibility;  (13)  any  antici- 
pated abnormal  pressures  or  temperatures  expected  to  be  encoun- 
tered or  potential  hazards  such  as  hydrogen  sulfide  gas,  along 
with  plans  for  mitigating  such  hazards;  (14)  the  anticipated 
starting  date  and  duration  of  the  operation;  and,  (15)  any 
other  facets  of  the  proposed  operation  which  the  lessee  or 
operator  wishes  to  point  out  for  the  Geological  Survey's  con- 
sideration of  the  application.   The  District  Engineer  will 
require  additional  information  as  warranted. 
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A  copy  of  the  approved  application  for  permit  to  drill  and 
the  accompanying  surface'use  and* operations  plan  along  with 
any  conditions  of  approval  shall  be  available  to  authorized 
personnel  at  the  drillsite  whenever  active  construction  or 
drilling  operations  are  underway. 

III.  Multi-Point  Surface  Use  and  Operations  Plan 

A  surface  use  and  operations  plan  in  sufficient  detail  to  permit 
a  complete  appraisal  of  the  environmental  effects  associated  with 
the  proposed  project  must  be  submitted,  in  triplicate,  to  the 
District  Engineer  with  the  application  for  permit  to  drill. 

The  Geological  Survey  will  send  a  copy  of  such  plan  to  the  Federal 
surface  management  agency.  When  possible,  a  preliminary  field  devel- 
opment plan  or  drilling  schedule  concerning  the  lessee's  or 
operator's  plans  for  additional  development  should  also  be  submitted 
to  allow  lead  time  for  evaluating  environmental  considerations, 
resource  conflicts,  and  land  use  planning  alternatives. 

The  surface  use  and  operations  plan  shall,  in  its  context,  provide 
for  adequate  protection  of  surface  resources,  other  environmental 
components,  and  include  adequate  measures  for  rehabilitation  of  dis- 
turbed lands.   The  plan  shall  be  developed  in  conformity  with  the 
provisions  of  the  lease,  attached  stipulations,  and  the  guidelines 
provided  by  this  Notice.   In  developing  the  plan,  the  lessee  or 
operator  will  make  use  of  such  information  as  is_  available  from 
the  Federal  surface  management  agency  concerning  the  surface 
resources,  environmental  considerations,  and  local  rehabilitation 
procedures.   The  plan  will  be  reviewed  for  adequacy  by  the  Geological 
Survey  and  the  Federal  surface  management  agency.   The  Geological 
Survey  will  act  as  the  lead  agency  in  assessing  the  effects  of  the 
plan.   If  the  plan  is  considered  inadequate,  the  Geological  Survey 
will,  'in  consultation  with  the  Federal  surface  management  agency, 
require  modification  or  amendment  of  the  plan  or  otherwise  set  forth 
such  stipulations  or  conditions  of  approval  as  are  necessary  for 
the  protection  of  surface  resources  and  environment,  including 
rehabilitation  of  the  disturbed  areas. 
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Guidelines  for  the  preparation  of  surface  use  and 
operations  plan 

In  the  preparation  of  surface  use  and  operations  plans,  lessees 
and  operators  should  submit  maps,  facility  layouts  and  narrative 
descriptions  which  adhere  closely  to  the  following: 

1.  Existing  roads.   A  legible  map  (USGS  topographic,  county 
road  map,  or  such  other  map  as  is ^acceptable  to  the 
District  Engineer  and  the  Federal  surface  management 
agency)  shall  be  used  for  locating  the  proposed  well 
site  in  relation  to  a  town  or  other  locatable  refer- 
ence point ;  'NThe  propose'd  route  to  "the  -  location  includ- 
ing appropriate  distahc-es  from  the  reference  point  to 
the  point  where  the  access  route  exits  the  highway  or 
county  road  shall  be  shown.   All  proposed  access  roads 
shall  be  appropriately  labeled  o.r  color  coded.   Additionally, 
all  existing  roads  within  a  radius  of  three  miles  (includ- 
ing information  relative  to  the  type'of  surface,  condition, 
and  load  capacity)  from  the  location  of  a  proposed  explor- 
atory well  should  be  shown.   For  the  purpose  of  this 
Notice,  an  exploratory  well  is  defined  as  a  well  which 

is  located  two  miles  or  more  from  the  boundary  of  a 
Known  Geologic  Structure  (as  such  term  is  defined  by 
USGS)  or  a  producible  well.   For  all  other  drillsites 
(development  wells),  existing  roads  within  a  one-mile 
radius  of  the  Vacation  should  be  shown. 

Any  plans  for'  the  improvement  and/or  maintenance  of 
existing  roads  should  also  be  stated. 

Information  required  by  item  Nos .  2,  3,  4,  5,  6,  7,  and  9 
of  this  subsection  may  also  be  shown  on  this  map  if 
appropriately  labeled. 

2.  Planned  access  roads.   Information  in  this  regard  is  to  be 
submitted  on  a  map  of  suitable  scale  and  shall  appropriately 
identify  all  permanent  and  temporary  access  roads  that  are 
to  be  constructed,  or  reconstructed  in  connection  with  the 
drilling  and . production  of  the  proposed  well.   Width, 
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Eaxinua  grade,  turnouts,  drainage  design,  location 
size  of  culverts,  and  surfacing  material,  if  sny, 
be  stated.  At  the  tine  of  submittal,  the  center  1 
location  of  all  proposed  new  or  reconstructed  read 
be  staked  with  the  stakes  being  visible  from  any  o 
the  next.  However,  modification' of  proposed  read 
may  be  required  after  the  location  is  accepted  for 
ing.  If  the  veil  is  completed  for  production,  fin 
road  design  and  construction  will  depend  on  the  am 
and  type  of  hydrocarbon  found  by  the  well.  Inform 
should  also  be  furnished  to  indicate  where  existin 
fences  will  be  cut  and  whether  gates  or  cattleguar 
will  be  used.  Additionally,  the  discussion  should 
reference  to  any  existing  gates  which  are  to  be  re 
by  cattleguards .  Cattleguards  which  are  installed 
replaced  must  be  designed  to  adequately  carry  anti 
loads . 
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ment well  . 
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established  and  those  facilities  are  to  be  located  at 
other  than  on  the  well  site  itself,  the  map  or  plat 
furnished  in  this  regard  must  also  indicate  the  loca- 
tion of  all  proposed  new  facilities.   The  dimensions  of 
these  facilities,  the  proposed  construction  methods  and 
materials,  and  the  protective  measures  and  devices  to  be 
employed  to  minimize  hazards  to  livestock,  waterfowl, 
and  other  wildlife  will  be  stated.   The  approximate 
center  locations  of  all  production  facility  locations 
and  the  center  lines  of  proposed  gathering  and  service 
lines  will  be  staked.   A  plan  for  rehabilitation  of 
all  disturbed  areas  no  longer  needed  for  operations 
and  maintenance  will  also  be  submitted.   Future  Drcspects 
for  additional  development  of  the  leasehold  should  be 
considered  in  the  siting  of  new  facilities.   However, 
final  approval  to  construct  such  new  facilities  will 
not  be  granted  until  after  detailed  plans  have  been 
submitted  and  evaluated  pursuant  to  Section  V.  hereof. 


5.  Location  and  type  of  water  supply  (rivers ,  c 
ponds ,  and  wells) .  '  This  information  may  be 
quarter-quarter  section  on  a  plat  or  map  of 
scale  or  may  be  a  written  description.  The 
all  water  to  be  used  in  drilling  the  propose 
must  be  noted  if  located  on  Federal  or  India 
if  water  is  to  be  used  from  a  Federal  or  Ind 
The  method  of  transporting  the  water  shall  b 
and  any  access  roads  crossing  Federal  or  Ind 
needed  to  haul  the  water  will  be  described  i 
Nos .  1  or  2 ,  as  appropriate.  However,  the  S 
approval  of  the  surface  use  and  operations  p 
not  relieve  the  lessee  or  operator  from  obta 
any  other  authorization  which  may  be  require 
use  of  such  water.  Moreover,  if  a  water  sup 
is  to  be  drilled  on  the  lease,  it  must  be  so 
under  this  item,  and  the  District  Engineer  m 
the  filing  of  a  separate  application  for  per 
drill. 
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Source  of  construction  materials.   This  information  may 
be  shown  by  quarter-quarter  section  on  a  plat  or  map 
of  suitable  scale  or  may  be  a  written  description.   The 
proposed  source  (if  located  on  Federal  or  Indian  land), 
character,  and  use  of  all  construction  materials  such 
as  sand,  gravel,  stone,  and  soil  material  should  be 
stated.   Any  access  roads  crossing  Federal  or  Indian 
land  needed  to  haul  such  materials  should  be  described 
in  item  Nos .  1  or  2,  as  appropriate. 

Methods  for  handling  waste  disposal.   A  brief,  written 
description  should  be  given  of  the  methods  and  location 
proposed  for  safe  containment  and  disposal  of  each  type 
of  waste  material  (cuttings,  garbage,  salts,  chemicals, 
and  sewage)  which  results  from  the  drilling  of  the  pro- 
posed well'.   Likewise,  the  narrative  should  include 
plans  for  the  eventual  disposal  of  drilling  fluids  and 
any  produced  oil  or  water  recovered  during  testing 
operations . 

Ancillary  facilities.   The-  plans  or  subsequent  amendments 
to  such  plans  shall  identify  all  ancillary  facilities 
such  as  camps  and  airstrips  as  to  their  location,  land 
area  required,  and  the  methods  and  standards  to  be 
employed  in  their  construction.   Such  facilities  shall  be 
shown  on  a  map  of  suitable  scale.   The  approximate  center 
of  proposed  camps  and  the  center  line  of  airstrips  shall 
be  staked  on  the  ground. 

Well  site  layout.   A  plat  of  suitable  scale  (not  less 
than  1  inch  =  50  feet)  including  cross  section  diagrams 
of  the  drill  pad  showing  all  cuts  and  fills  and  th,e 
relation  to  topography  are  required.   The  plat  should 
also  include  the  proposed  location  of  the  mud  tanks,  pits 
(reserve,  burn,  and  trash),  pipe  racks,  access  roads, 
turnaround  areas,  parking  areas,  living  facilities,  soil 
material  stockpiles,  and  the  orientation  of  the  rig  with 
respect  to  the  pad  and  other  faciities..  Plans,  if  any, 
to  line  the  reserve  pit  should  be  indicated. 

Until  such  time  as  the  location  is  approved,  it  will  be 
necessary  to  stake  only  the  actual  location  of  the  well. 


B-10 


After  approval  and  before  construction  commences,  the 
exterior  dimensions  of  the  pad  and  reserve  pit  will  be 
staked  on  the  ground.   The  stakes  should  be  appropriately 
marked  to  indicate  proper  cuts  and'  fills  to  the  dirt 
contractor . 

10.  Plans  for  restoration  of  the  surface.   State  the  proposed 
program  for  surface  restoration  upon  completion  of  the 
operation  such  as  determination  of  the  reshaped  topography, 
drainage  system,  segregation  of  spoils  materials,  surface 
manipulations,  waste  disposal,  revegetaticn  methods,  soil 
treatments,  and  amendments,  plus  other  practices  necessary 
to  rehabilitate  all  disturbed  areas  including  any  access 
roads  no  longer  needed.   Such  plans  will  be  reviewed  for 
adequacy  by  the  appropriate  Federal  surface  management 
agency.   A  proposed  timetable  for  the  commencement  and 
completion  of  rehabilitation  operations  must  be  provided. 

11.  Other  information.   Include  a  general  description  of  the 
topography,  soil  characteristics,  formation  lithologies, 
geologic  features,  flora,  fauna,  and  other  aspects  of  the 
area  such  as  other  surface  use  activities.   The  surface 
ownership  (Federal,  Indian,  State,  or  private)  at  the 
well  location  and  for  all  lands  which  are  to  be  crossed 

by  newly  constructed  or  upgraded  roads  should  be  indicated. 

Any  other  available  information  which  is  considered  by 
the  lessee  or  operator  as  being  useful  to  the  Geological 
Survey  and  Federal  surface  managing  agency  in  evaluating 
the  environmental  impact  of  the  proposed  operation, 
including  proximity  to  steep  hillsides  and  gullies, 
water  wells,  ponds,  lakes,  or  streams,  occupied  dwellings, 
or  other  facilities,  and  archeological ,  historical,  or 
cultural  sites,  should  be  included. 

Information  concerning  required  ruts  and  fills  during  the 
construction  of  roads  and  the  location  and  all  construction 
practices  necessary  to  accommodate  potential  geologic 
hazards  should  be  discussed  under  the  appropriate  items 
of  the  plan . 

12.  Lessee's  or  operator's  representative.   Include  the  name, 
address,  and  phone  number  of  the  lessee's  or  operator's 
field  representative  who  is  responsible  for  assuring  com- 
pliance with  the  approved  surface  use  and  operations  plan. 
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13.   Certification.   The  following  statement  is  to  be  incorporated 
in  the  plan  and  must  be  signed  by  the  lessee's  or  operator's 
field  representative  who  is  identified  in  item  No.  12  of  the 
plan : 

I  hereby  certify  that  I,  or  persons  under  my 
direct  supervision,  have  inspected  the  pro- 
posed drillsite  and  access  rout?;  that  I  am 
familiar  with  the  conditions  which  presently 
exist;  that  the  statements  made  in  this  plan 
are,  to  the  best  of  my  knowledge,  true  and 
correct;  and,  that  the  work  associated  with 
the  operations  proposed  herein  will  be  per- 
formed by 

and  its  contractors  and  sub- 


contractors in  conformity  with  this  plan  and 
the  terms  and  conditions  under  which  it  is 
approved . 


Date 


Name  and  Title 


IV.   Environmental  Analysis  Requirements 

If  a  preliminary  inspection  was  not  made  prior  to  staking,  an  onsite 
inspection  will  normally  be  required  following  the  filing  of  the 
application  for  permit  to  drill.   If  made,  it  will  include  represen- 
tatives of  the  District  Engineer,  the  lessee  or  operator,  the  Federal 
surface  management  agency,  and  such  other  interested  parties  as  the 
lessee's  or  operator's  dirt  contractor.   The  purpose  of  this  inspec- 
tion will  be  to  select  the  most  feasible  and  environmentally  accept- 
able areas  for  well  sites  (considering  geologic  factors  and  Federal 
and  State  regulations),  access  roads,  and  other  proposed  surface  use 
areas.   Accordingly,  lessees  and  operators  are  encouraged  to  desig- 
nate their  future  development  or  drilling  sites  so  that  several  loca- 
tions may  be  inspected  at  one  time. 

When  such  an  inspection  is  made,  an  Environmental  Analysis  will 
usually  be  prepared  by  the  office  of  the  District  Engineer.   Said 
analysis  will  identify  methods  for  mitigating  the  potential  adverse 
environmental  effects  associated  with  the  proposed  operation  and 
will  be  the  basis  of  the  approving  official's  determination  as  to 
whether  approval  of  the  proposed  activity  would  constitute  a  major 
Federal  action  significantly  affecting  the  quality  of  the  human 
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environment  as  defined  by  Section  102(2)(C)  of  the  National 
Environmental  Policy  Act  of  1969.   Any  Burface  protection 
and  rehabilitation  requirements  specified  by  the  Federal 
surface  management  agency  will  normally  be  made  a  part  of 
any  subsequently  approved  permit  and/or  the  surface  use  and 
operations  plan. 

Due  to  the  probability  of  an  onsite  inspection,  the  re- 
quired input  from  other  Federal  agencies,  and  the  varia- 
tions in  the  level  of  drilling  activity,  lessees  and 
operators  are  encouraged  to  file  applications  well  in 
advance  of  the  time  when  it  is  desired  to  commence 
operations . 

V.   Approval  of  Subsequent  Operations 

Before  repairing,  deepening,  or  conditioning  a  well,  i.e., 
work  that  will  involve  change  in  the  original  or  plugged 
back  depth,  casing  arrangement,  and/or  present  producing 
interval(s)  including  separation  or  commingling,  a  detailed 
written  statement  of  the  plan  of  work  must  be  filed  on 
Form  9-331A  or  9-33 1 C  with  the  District  Engineer  and  approval 
obtained  before  the  work  is  started.   Any  proposed  change 
in  any  such  plan  of  work  must  also'  receive  the  prior  approval 
of  the  District  Engineer.   Routine  well  work  such  as  pump, 
rods,  tubing  and  surface  production  equipment  repairs  will 
not  require  submittal  of  Form  9-331A  unless  specifically 
required  by  the  District  Engineer. 

Lessees  and  operators  are  also  required  to  submit  for  the 
approval,  of  the  District  .Engineer  a'  suitable  plan  prior  to 
undertaking  any  subsequent  new  construction,  reconstruction, 
or  alteration  of  existing  facilities,  including  roads,  dams, 
lines  or  other  production  facilities  on  any  lease  when 
additional  surface  disturbance  will  result.   However,  emer- 
gency repairs  may  be  conducted  without  prior  approval  pro- 
vided that  prompt  notification  is  provided  to  the  District 
Engineer.   Sufficient  information  must  be  submitted  to  per- 
mit a  proper  evaluation  of  the  proposed  surface  disturbing 
activities  as  well  as  any  planned  accommodations  necessary 
to  mitigate  potential  adverse  environmental  effects. 

The  environmental  analysis  procedures  discussed  in  Section  IV. 
of  this  Notice  will  also  apply  to  such  subsequent  operations 
which  have  the  potential  for  significant  surface  disturbance 
although  these  requirements  may  be  somewhat  less  in  established 
produc  ing  areas . 
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VI.  Agreement  for  Rehabilitation  of  Pr ivately-Owned  Surface 

Where  the  surface  is  privately  owned  or  is  held  in  trust  for 
Indian  benefit,  each  application  for  permit  to  drill  or  to 
conduct  other  surface  disturbance  activities,  shall  contain 
information  concerning  the  private  surface  owner's  or 
Indian  rehabilitation  requirements.   A  written  agreement 
between  the  lessee  or  operator  and  the  surface  owner  is  not 
necessary  if  a  letter  from  the  lessee  or  the  operator  setting 
forth  the  surface  owner's  rehabilitation  requirements  is 
furnished.   In  those  cases  where  it  is  impossible  or 
impractical  to  obtain  the  private  surface  owner's  or  Indian 
rehabilitation  requirements,  a  letter  from  the  lessee  or 
operator  describing  the  situation  will  be  acceptable.   Pay- 
ment of  damages  in  lieu  of  full  restoration  will  not  be  an 
acceptable  substitute  for  a  normal  cleanup  and  rehabilitation 
program. 

If  no  arrangements  have  been  made,  or  if  information  concern- 
ing such  arrangements  is  not  furnished,'  the  District  Engineer 
will  request  the  appropriate  Federal  agency  to  recommend  the 
necessary  surface  restoration  requirements.   In  such  cases, 
the  lessee  or  operator  will  be  expected  to  comply  with  these 
rehabilitation  requirements,  if  any,  regardless  of  the  arrange- 
ment made  with  the  surface  owner.   Provided,  however,  that 
subsequent  reasonable  requests  by  the  surface  owner  that  pits, 
roads,  and  other  facilities  be  left  intact  may  be  honored. 
If  written  proof  of  prior  arrangements  has  been  provided,  ^ 
the  appropriate  Federal  agency  will  be  asked  to  recommend 
surface  rehabilitation  requirements  to  the  District  Engineer 
giving  full  consideration  to  the  preferences  of  the  land- 
owner . 

VII .  Well  Abandonment 

No  well  abandonment  operations  may  be  commenced  in  the  absence 
of  the  prior  approval  of  the  District  Engineer.   In  the  case 
ojf  newly  drilled  dry  holes  or  failures  and  in  emergency 
situations,  oral  approval  may  be  obtained  from  the  District 
Engineer  subject  to  confirmation  by  written  application.   For 
existing  wells  not  having  an  approved  surface  use  plan,  a 
sketch  showing  the  disturbed  area  and  roads  to  be  abandoned 
along  with  rehabilitation  plans  must  be  submitted  with  the 
application.   However,  the  Federal  surface  management  agency 
may  request  additional  surface  rehabilitation  measures  at 
abandonment  and,  these  requirements  are  normally  made  a  part 
of  the  Geological  Survey's  approval  of  abandonment.   Upon 
completion  of  the,  abandonment  and  rehabilitation  operations, 
the  lessee  or  operator  should  notify  the  District  Engineer 
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that  the  location  is  ready  for  inspection  usually  via  an 
additional  Sundry  Notice.   Final  abandonment  will  not  be 
approved  until  the  surface  rehabilitation  work  required  by 
the  drilling  permit  or  abandonment  notice  has  been  completed 
and  the  required  vegetation  is  established  to  the  satisfaction 
of  the  appropriate  Federal  surface  management  agency. 


VIII 


Water  Well  Conversion 


The  complete  abandonment  of  a  well  which  has  encountered 
usable  fresh  water  will  not  be  approved  if  the  Federal 
surface  management  agency  wants  to  acquire  the  well.   If, 
at  abandonment,  the  Federal  surface  management  agency  elects 
to  assume  further  responsibility  for  the  well,  it  will  reim- 
burse the  lessee  or  operator  for  the  cost  of  any  recoverable 
casing  or  well  head  equipment  which  it  requests  to  be  left  in 
or  on  the  hole  solely  because  it  is  to  be  completed  as  a 
water  well.   The  lessee  or  operator  will  abandon  the  well  to 
the  base  of  the  deepest  fresh  water  zone  of  interest  as 
required  by  the  District  Engineer  and  will  complete  the 
surface  cleanup  and  rehabilitation  as  required  by  the  drilling 
permit  or  abandonment  notice  immediately  upon  completion 
of  the  conversion  operations. 


JUN     1  1976 


^a^^f^^^^C 


Date 


Oil  and  Gas  supervisor 


Southern  Rocky  Mountain  Area 


Approved: 


GdJiAiX^L 


Russell  G.  Wayland 

Chief,  Conservation  Division 
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Appendix  B 
Part  2 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CONSERVATION  DIVISION 


Notice  to  Lessees  and  Operators 
of  Federal  and  Indian  Oil  and  Gas  Leases 
(NTL-2B) 


Disposal  of  Produced  Water 


This  Notice  supersedes  NTL-2  and  2A  and  is  issued  pursuant 
to  the  authority  prescribed  in  30  CFR  221.4  and  221.32.   Lessees 
and  operators  of  onshore  Federal  and  Indian  oil  and  gas  leases 
or  fee  and  State  leases  committed  to  federally  supervised 
unitized  or  communitized  areas  shall  comply  with  the  following 
requirements  for  the  handling,  storing,  or  disposing  of  water 
produced  from  oil  and  gas  wells  on  such  leases. 

As  used  in  this  Notice,  the  term  "District  Engineer"  means 
the  District  Engineer,  U.S.  Geological  Survey.   However,  in 
the  State  of' Alaska,  the  requirements  of  this  Notice  will  be 
administered  by  the  Area  Oil  and  Gas  Supervisor. 

1   DISPOSAL  REQUIREMENTS  AND  APPLICATIONS  FOR  APPROVAL  OF  DISPOSAL 
METHODS 

By  October  1,  1977,  all  produced  water  from  the  above  said 
leases  must  be  disposed  of  by  (1)  injection  into  the  subsurface; 
(2)  lined  pits;  or,  (3)  by  other  acceptable  methods.   All  such 
disposal  methods  must  be  approved  in  writing  by  the  District 
Engineer  regardless  of  the  physical  location  of  the  disposal, 
facility.   Any  method  of  disposal  which  has  not  been  approved 
as  of  October  1,  1977,  will  be  considered  as  an  incident  of 
noncompliance  and  will  be  grounds  for  issuing  a  shut-in  order 
until  an  acceptable  manner  for  disposing  of  said  water  is  pro- 
vided and  approved  by  the  District  Engineer.   Lessees  and 
operators  are  encouraged  to  file  applications  in  this  regard 
as  promptly  as  possible  and  are  forewarned  that  applications 
for  approval  of  existing  disposal  facilities  which  are  filed 
after  July  1,  1977,  may  not  be  timely  approved. 
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No  additional  approval  is  required  for  facilities 
previously  approved  by  the  Geological  Survey  which  involve 
the  disposal  of  produced  water  into  the  subsurface  or  in 
lined  surface  pits.   Likewise,  no  further  approval  is 
necessary  for  existing  injection  facilities  utilized  for 
pressure  maintenance  or  secondary  recovery  operations. 

Lessees  and  operators  who  are  presently  disposing  of 
water  in  unlined  surface  pits  must  timely  file  applications 
with  the  District  Engineer  for  approval  of  present  or  pro- 
posed disposal  methods.   Likewise,  lessees  and  operators  who 
are  presently  disposing  of  produced  water  in  the  subsurface 
or  in  lined  surface  pits  without  approval  of  the  Geological 
Survey  must  also  file  applications  for  approval  thereof  by 
the  District  Engineer. 

The  District  Engineer  may  require  modification  of  any 
disposal  facility  prior  to  October  1,  1977,  whenever  it  is 
determined  that  continued  use  of  such  facility  is  endangering 
the  fresh  water  in  the  area  or  is  otherwise  adversely  affecting 
the  environment. 

Any  application  to  dispose  of  produced  water  must  specify 
the  proposed  method  of  disposal  and  provide  the  information 
necessary  to  justify  the  method.   Required  information  which 
must  be  included  in  applications  for  approval  of  produced 
water  disposal  in  the  subsurface,  in  lined  pits,  or  in  unlined 
pits  is  set  forth  in  Sections  II,  III,  and  IV,  respectively, 
of  this  Notice.   Additional  information  may  be  required  by 
the  District  Engineer  in  individual  cases".   Previous  applica- 
tions filed  in  response  to  NTL-2  and  NTL-2A  which  do  not  meet 
the  data  requirements  of  this  Notice  must  be  supplemented 
or  resubmitted. 

A  single  application  may  be  submitted  for  several  leases 
or  facilities  provided  that  (1)  the  leases  or  facilities  are 
located  in  the  same  field;  (2)  the  produced  water  is  from  the 
same  formation  or  is  of  similar  quality;  (3)  the  volume  and 
source  of  the  water  is  shown  separately  for  each  disposal 
facility;  and,  (4)  the  method  of  disposal  is  the  same  in  every 
case. 

II   DISPOSAL  IN  THE  SUBSURFACE 

If  approval  is  requested  for  subsurface  water  injection  in 
connection  with  secondary  recovery  operations  or  for  disposal 
purposes,  the  lessee  or  operator  must  furnish  information  which 
includes: 
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1.  The  designated  name  and  number  of  the  proposed 
disposal  well  and  its  location  in  feet  and 
direction  from  the  nearest  section  lines  of  an 
established  survey.   The  applicable  Federal  or 
Indian  oil  and  gas  lease  number  or  other  permit 
and/or  the  ownership  of  the  surface  and  minerals 
if  other  than  Federal  or  Indian. 

2.  The  daily  quantity  and  sources  of  the  produced 
water  and  a  water  analysis  which  includes  total 
dissolved  solids,  pH,  and  the  concentrations  of 
chlorides  and  sulfates. 

3.  The  injection  formation  and  interval. 

4.  The  quality  of  the  fluids  in  the  injection 
interval,  i.e.,  total  dissolved  solids. 

5.  The  depth  and  areal  extent  of  all  usable  water 
(i.e.,  less  than  10,000  ppm  total  dissolved  solids) 
aquifers  in  the  area. 

6.  The  size,  weight,  grade  and  casing  points  of  all 
casing  strings,  the  size  hole  drilled  to  accommodate 
each  string,  the  amount  and  type  of  cement,  including 
additives  used  in  cementing  each  string,  and  the  top 
of  the  cement  behind  each  casing  string.   In  addition, 
bond  logs  may  be  required  in  certain  instances. 

7.  The  total  and  plugged  back  depth  of  the  well. 

8.  The  present  or  proposed  method  of  completing  the  well 
for  injection  including  the  type  and  size  of  tubing 
and  packer  to  be  utilized,  the  setting  depth  of  the 
packer,  anticipated  injection  pressure,  and  informa- 
tion concerning  any  corrosion  inhibitor  fluid  which 
is  to  be  placed  in  the  tubing-casing  annulus. 

9.  Plans  for  monitoring  the  system  to  assure  that  injec- 
tion is  confined  to  the  injection  interval  and  measures 
to  be  taken  should  it  be  necessary  to  shut-in  the  dis- 
posal system. 

In  order  to  be  approved,  subsurface  disposal  must  be  confined 
(1)  to  formations  which  contain  water  of  similar  or  poorer  quality 
than  the  injected  water  or  (2)  to  formations  that  contain  water  of 
such  poor  quality  as  to  eliminate  any  practical  use  thereof. 
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In  general,  it  will  be  required  that  subsurface  disposal  be 
accomplished  through  tubing  utilizing  a  packer  which  is  designed 
to  hold  pressure  from  above  and  below.  The  packer  should  be  set 
at  a  depth  where  ihe  casing  is  protected  by  competent  cement  but 
normally  not  more  than  50  feet  above  the  injection  interval. 
Other  procedures  or  methods  of  subsurface  disposal  may  be  approved 
by  the  District  Engineer  when  justified  by  the  lessee  or  operator. 

Ill   DISPOSAL  IN  LINED  PITS 

Where  approval  is  requested  for  surface  disposal  in  a 
lined  pit,  the  lessee  or  operator  must  supply  information 
which  includes: 

1.  A  topographic  map  of  suitable  scale  which  shows  the 
size  and  location  of  pit. 

2.  The  daily  quantity,  sources  of  the  produced  water, 
and  a  water  analysis  which  includes  the  concentra- 
tions of  chlorides,  sulfates,  and  other  constituents 
which  are  toxic  to  animal,  plant,  or  aquatic  life. 

3.  The  evaporation  rate  for  the  area  compensated  for 
annual  rainfall. 

4.  The  method  for  periodic  disposal  of  precipitated 
solids. 

5.  The  type  of  material  to  be  used  for  lining  the  pit 
and  the  method  of  installation. 

6.  The  method  to  be  employed  for  the  detection  of  leaks 
and  plans  for  corrective  action  should  a  leak  occur 
in  the  liner. 

The  material  used  in  lining  pits  must  be  impervious,  weather- 
resistant,  and  not  subject  to  deterioration  when  contacted  by 
hydrocarbons,  aqueous  acids,  alkalies,  fungi,  or  other  substances 
likely  to  be  contained  in  the  produced  water.   Lined  pits  constructed 
after  the  issuance  of  this  Notice  must  have  an  underlying  gravel- 
filled  sump  and  lateral  system  or  other  suitable  devices  for  the 
detection  of  leaks.   The  District  Engineer  shall  be  provided  an 
opportunity  to  inspect  the  leak  detection  system  prior  to  the 
installation  of  the  pit  liner. 

IV   DISPOSAL  IN  UNLINED  PITS 

Surface  disposal  into  unlined  pits  will  not  be  considered 
for  approval  by  the  District  Engineer  unless  the  lessee  or  operator 
can  show  by  application  that  such  disposal  meets  any  one  or  more 
of  the  following  criteria: 
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1.  The  water  to  be  disposed  of  has  an  annual  weighted 
average  concentration  of  not  more  than  5,000  ppm  of 
total  dissolved  solids,  provided  that  such  water  does 
not  contain  objectionable  levels  of  any  constituent 
toxic  to  animal,  plant,  or  aquatic  life. 

2.  That  all,  or  a  substantial  part,  of  the  produced 
water  is  being  used  for  beneficial  purposes.   For 
example,  produced  water  used  for  purposes  such  as 
irrigation  and  livestock  or  wildlife  watering  shall 
be  considered  as  being  beneficially  used. 

3.  The  water  to  be  disposed  of  is  not  of  poorer  quality 
than  the  surface  or  subsurface  waters  in  the  area 
which  reasonably  might  be  affected  by  such  disposal 
or  the  surface  and  subsurface  waters  are  of  such 
poor  quality  as  to  eliminate  any  practical  use 
thereof. 

4.  The  volume  of  water  to  be  disposed  of  per  facility 
does  not  exceed  five  barrels  per  day  on  a  monthly 
bas  is . 

5.  The  specific  method  of  disposal  has  been  granted  a 
surface  discharge  permit  under  the  National  Pollutant 
Discharge  Elimination  System  (NPDES), 

Applications  for  approval  of  unlined  surface  pits  pursuant  to 
exception  Nos.  1,  2,  3,  or  4,  above,  must  include: 

1.  The  daily  quantity  and  sources  of  the  produced  water  and 
for  exception  Nos.  1  through  3,  a  water  analysis  which 
includes  total  dissolved  solids,  pH,  and  the  concentra- 
tions of  chlorides  and  sulfates. 

2.  A  topographic  map  of  suitable  scale  which  shows  the  size 
and  location  of  the  pit. 

3.  The  evaporation  rate  for  the  area  compensated  for  annual 
rainfall. 

4.  The  estimated  percolation  rate  based  on  the  soil  charac- 
teristics under  and  adjacent  to  the  pit, 

5.  The  depth  and  areal  extent  of  all  usable  water  (i.e., 
less  than  10,000  ppm  total  dissolved  solids)  aquifers 
in  the  area. 
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Where  beneficial  use  is  the  basis  for  the  application,  the 
justification  submitted  must  contain  written  confirmation  from 
the  user(s)  and  the  water  analysis  must  also  include  the  oil  and 
grease  contents  temperature,  and  the  concentration  of  other  con- 
stituents which  are  toxic  to  animal,  plant,  or  aquatic  life. 

If  the  application  is  made  on  the  basis  that  surface  and 
subsurface  fresh  waters  will  not  be  affected  by  disposal  in 
an  unlined  pit,  the  justification  must  also  include: 

1.  Analyses  of  all  surface  and  subsurface  waters  in 
the  area  which  might  reasonably  be  affected  by 
the  proposed  disposal. 

2.  Maps  or  plats  showing  the  location  of  surface 
waters,  fresh  water  wells,  and  existing  water 
disposal  facilities  within  two  miles  of  the  pro- 
posed disposal  facility. 

3.  Reasonable  geologic  and  hydrologic  evidence 
showing  that  the  proposed  disposal  method  will 
not  adversely  impact  on  existing  water  quality 
or  major  uses  of  such  waters;  the  depth  of 

the  shallowest  fresh  water  aquifer  in  the  area 
and  the  presence  of  any  impermeable  barrier(s). 

4.  A  copy  of  any  State  order  or  other  authorization 
granted  as  a  result  of  a  public  hearing  which  is 
pertinent  to  the  District  Engineer's  consideration 
of  the  application. 

If  the  application  is  for  disposal  pursuant  to  an  NPDES 
permit,  only  a  topographic  map  showing  the  size  and  location 
of  the  pit  together  with  a  copy  of  the  approved  permit  and 
the  most  recent  "Discharge  Monitoring  Report"  will  be  required. 

V   GENERAL  REQUIREMENTS  FOR  PERMANENT  SURFACE  PITS 

Lined  and  unlined  pits  approved  for  water  disposal  shall: 

1.  Have  adequate  storage  capacity  to  safely  contain  all 
produced  water  even  in  those  months  when  evaporation 
rates  are  at  a  minimum. 

2.  Be  constructed,  maintained,  and  operated  to  prevent 
unauthorized  surface  discharges  of  water.   Unless 
surface  discharge  is  authorized,  no  siphon,  except 
between  pits,  will  be  permitted. 
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3.  Be  fenced  to  prevent  livestock  or  wildlife  entry  to 
the  pit,  when  required  by  the  District  Engineer. 

4.  Be  kept  reasonably  free  from  surface  accumulations  of 
liquid  hydrocarbons  by  use  of  approved  skimmer  pits, 
settling  tanks,  or  other  suitable  equipment. 

5.  Be  located  away  from  the  established  drainage  patterns 
in  the  area  and  be  constructed  so  as  to  prevent  the 
entrance  of  surface  water. 

VI  TEMPORARY  USE  OF  SURFACE  PITS 

Unlined  surface  pits  may  be  used  for  handling  or  storage 
of  fluids  used  in  drilling,  redrilling,  reworking,  deepening, 
or  plugging  of  a  well  provided  that  such  facilities  are 
promptly  and  properly  emptied  and  restored  upon  completion 
of  the  operations.   Mud  or  other  fluids  contained  in  such  pits 
shall  not  be  disposed  of  by  cutting  the  pit  walls  without  the 
prior  authorization  of  the  District  Engineer.   Until  finally 
restored,  unattended  pits  must  be  fenced  to  prevent  access  by 
livestock  and  wildlife.   Unless  otherwise  specified  by  the 
District  Engineer,  unlined  pits  may  be  used  for  well  evalua- 
tion purposes  for  a  period  of  30  days. 

Unlined  pits  may  also  be  retained  as  temporary  contain- 
ment pits  for  use  only  in  an  emergency  provided  such  pits 
have  been  approved  by  the  District  Engineer.   Any  emergency 
use  of  such  pits  shall  be  reported  to  the  District  Engineer 
as  soon  as  possible  and  the  pit  shall  be  emptied  and  the 
liquids  disposed  of  in  an  approved  manner  within  48  hours 
following  its  use,  unless  such  time  is  extended  by  the 
District  Engineer. 

VII  DISPOSAL  FACILITIES  FOR  NEW  WFLLS 

With  the  approval'  of  the  District  Engineer,  produced 
water  from  wells  completed  after  the  issuance  date  of  this 
Notice  may  be  temporarily  disposed  of  into  unlined  pits  for 
a  period  up  to  90  days.   During  the  period  so  authorized, 
an  application  for  approval  of  the  permanent  disposal  method, 
along  with  thef  required  water  analysis  and  other  information, 
must  be  submitted  to  the  District  Engineer.   Failure  to  timely 
file  an  application  within  the  time  allowed  will  be  considered 
an  incident  of  noncompliance  and  will  be  grounds  for  issuing 
a  shut-in  order  until  the  application  is  submitted.   With 
the  approval  of  the  District  Engineer,  the  disposal  method 


B-22 


may  be  continued  pending  his  final  determination.   Once  the 
District  Engineer  has  determined  the  proper  method  of  dis- 
posal, the  let  -e  or  operator  will  have  until  October  1,  1977, 
or  60  days  following  receipt  of  the  District  Engineer's 
determination,  whichevei"  is  the  longer,  in  which  to  make 
any  changes  necessary  tr    bring  the  disposal  method  into 
compliance.   However,  if  the  disposal  method  then  employed 
is  endangering  the  fresh  water  in  the  area  or  otherwise  con- 
stitutes a  hazard  to  the  quality  of  the  environment,  the 
District  Engineer  will  direct  prompt  compliance  with  the 
requirements  of  this  Notice, 

VIII  UNAVOIDABLE  DELAY 

A  single  extension  of  time  not  to  exceed  three  months 
(six  months  in  arctic  and  subarctic  areas)  may  be  granted  by 
the  District  Engineer  where  the  lessee  or  operator  conclu- 
sively shows  by  application  that,  despite  the  exercise  of 
due  care  and  diligence,  he  has  been  unable  to  timely  comply 
with  the  requirements  of  the  Notice  provided  that  such 
delay  will  not  adversely  affect  the  environment. 

IX  REPORTS 

All  unauthorized  discharges  or  spills  from  disposal 
facilities  must  be  reported  to  the  District  Engineer  in 
accordance  with  the  provisions  of  NTL-3. 

Beginning  October  1,  1978,  and  thereafter  on  an  annual 
basis,  lessees  and  operators  must  submit  a  report  for  each 
facility  which  includes  the  total  volume  disposed  of  during 
the  reporting  period  and  a  current  water  analysis  which 
provides  the    same  type  of  information  required  for  approval 
of  the  origin,,  1    1  ication.  Provided,  however,  that: 

1.  Where  disposal  is  approved  pursuant  to  Section  IV  (4), 
no  annual  water  analysis  will  be  required. 

2.  Where  disposal  is  approved  pursuant  to  a  NPDES  permit, 
a  copy  of  the  required  discharge  monitoring  report  may 
be  submitted  in  lieu  of  the  above  annual  report. 

3.  Where  a  single  application  was  approved  for  several 
leases  and/or  facilities,  a  composite  annual  report 
covering  all  such  leases  and  facilities  may  be 
submitted. 
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X   COMPLIANCE 

Compliance  with  this  Notice  does  not  relieve  a  lessee  or 
operator  of  the  responsibility  for  complying  with  more  stringent 
applicable  Federal  or  State  water  quality  laws  and  regulations, 
including  those  which  are  subsequently  promulgated  pursuant  to 
the  Safe  Drinking  Water  Act  (P.L.  92-523),  or  with  other  written 
orders  of  the  Geological  Survey. 


JAN    11976 


Date 


Acting  Area  Oil  and  Gas  Supervisor 


APPROVED: 


(jjLmA  id 


Russell  G.  Wayland 

Chief,  Conservation  Division 
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(Prepared  by  Howard  Gebel  &  Mike  Howard) 
BLM  Roswell  District  Office,  Ro swell,  N.M.  July  1980 

Grasses  &  Grass-Like  Plants 


Scientific  Name 


AgAopuAon  tne.Amt 
AgAopuAon  Amtthii 
AndAopogon  gojuxAdi 
AndAopogon  hoJULLL 
AfuAtlda.  adicojiitonii, 
AAiAtlda  baAbouta 
A/uj,tlda  divaAiccrfa. 
AAiAtida  faindtojiixina 
AAiitlda  glauca 
AAiAtlda.  hcur\ul.oi,a 
AAiAtida  longiAdta 
AAtiAtida  pan&a 
AAt&tida  puA.puA.tci 
AAiitlda  WAtghtii 


Beardless  Bluebunch  Wheatgrass 

Western  Wheatgrass 

Big  Bluestem 

Sand  Bluestem 

Sixweeks  Threeawn 

Harvard  Threeawn 

Poverty  Threeawn 

Fendler  Threeawn 

Blue  Threeawn 

Hook  Threeawn 

Red  Threeawn 

Woo ten  Threeawn 

Purple  Threeawn 

Wright  Threeawn 


BtzphaAonzuAon  tAic.kole.pii, 
Both.AiochZ.oa  baAhi.no da, 
BotkAiochZoa  ha.cidn.aAoi.dzi, 
Both.Ai.oc.kloa  6pAi.ng£i.e.ldii, 
BothAi.oc.hZoa.  wAigktii, 
BouteZoua  aAJjitCdotdoj, 
BouteZoua  bcutbata 
BouteZoua  bAe.vti>eXa 
BouX.qX.oujx  cuAtipe.nduZa 
BouteZoua  eAtopoda 
BouteZoua.  gAaciZiA 
BouteZoua  kiAAuta 
BoutoJLoua.  tAi.fai.da 
BAackioAta  cJZJjitLi,i>ima 
BAomuA  anomaZuh 
oViomai   acith.aAti.cui 
BAomuA  japonicuu, 
BuchZoe,  dactylotdeJ, 


Pine  Dropseed 

Cane   Bluestem 

Silver  Bluestem 

Springfield  Bluestem 

Wright  Bluestem 

Needle   Grama 

Sixweeks   Grama 

Gyp   Grama 

Sideoats  Grama 

Black  Grama 

Blue  Grama 

Hairy  Grama 

Red  Grama 

Fringed  Signal  Grass 

Nodding  Brome 

Rescuegrass 

Japanese  Brome 

Buf falograss 
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CcnchAUA    paucZ{ZoAUh 

ChZoAiA  cuculZaXa 
CkZoAii,   viAgata 
Cynodon  dactyZon 
Cy  pedum  oneAo&ui> 


Mat  Sandbur 

Hooded  Windmill  Grass 

Showy  Chloris,  Feather  Fingergras 

Bermuda  Grass 

Flatsedge 


VigitoAia  caJU.ioAni.ca  [TAickachnc  caZi&oAnia) 
ViAtickZiA  hptcata.  vcw.  &pi.caXa. 


Arizona   Cottontop 
Inland   Saltgrass 


Ecki.nochZ.oa  ca.ua gaZZi. 

Enn2.cLpa.g0n  dt&vauxJX 

Ehagtiohtlk   baJifinLitAi 

ERagAoAtiA  cuJttipzdic.zttata. 

EAagAo&tiA  cuAvuZa 

EAagAo&tiA  zftoba. 

ERagAOAtiA  me.gaAta.ckya.   [cJJJjxncnAiA , 

EAagAOAtiA  oxyZtpiA 

EAagAoAtiA  h2Ai>LtiApi.ca 

EAlon2.uAo  n  ■  pitoh  urn 


Barnyard  Grass 
Spike  Pappus  Grass 
Mediterranean  Lovegrass 
Gummy  Lovegrass 
Weeping  Lovegrass 
Chihuahua  Lovegrass 
Stinkgrass 
Red  Lovegrass 
Tumble  Lovegrass 
Fluf fgrass 


E2Atuca  aAi.zonA.ca 
E2.Atu.ca  octo^ZoAa 


Arizona  Fescue 
Six-Weeks  Fescue 


GyZczAla  AtAiata. 


Fowl  Manna grass 


Hct2Aopogon  contoAtuA 
HiZw'ii.a  bcLang2Ai 
HiZaAia  jameAiU. 
HiZaAia  mutica 


Tanglehead 
Curlymesquite 
Galleta 
Tobosa 
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KozZzKia  pyKamidaXa 


Junegrass 


Ld.ptoc.hJio a  dubia 
LzptoZoma  cognaXum 
LycuAuA  phJL2.oi.d2J> 


Green  Sprangletop 
Fall  Witchgrass 
Wolf tail 


M 


MuhZ2.nb2.fLg4.CL   OAZnOCZa 

MLLhJi2.v1bzK.gijX  ojl2.yu.co la 
Muhle.nbe.ng'La.  moMlty-l 

kiuhZ2.nbdK.gAJX   dzpaupZKoXa 

HuhZznbzKgXa  mZnutiii&Zma 
Muhl.znb2.Kgia  monXa.no. 
UuhZ2.nb2.Kgia  monti.cola 
Mul1Z.znb2.Kgia  pauci^ZoKa 
MuhZznbzKgZa  poKXzKi. 
MukZznbzKgia  pungent, 
MuiiZznbzKgia  Kzpzni> 
MukZznbzKgia  hzXi-ioZia. 
MuhZznbzKgZa  XoKKzyl 
MukZznbzKgia  \xiKX.ghtZi 
MunKoa  AquaKK.0£>a 


Ear  Muhly 
Sand  Muhly 
Bullgrass 
Six-Weeks  Muhly 
Least  Muhly 
Mountain  Muhly 
Mesa  Muhly 
Mexican  Muhly 
Bush  Muhly 
Sandhill   Muhly 
Creeping  Muhly 
Curlyleaf  Muhly 
Ring  Muhly 
Spike  Muhly 
False   Buffalograss 


OKyzopiiiA  hymznoi-dzi, 


Indian  Ricegrass 


Panicum  buZboium 
Panicum  kaZZii. 
Vanizum  havaK&Li 
Panicum  hiam> 
Panicum  obXuium 
Panicum  Kami&ztum 
Panicum  dli,XickZum 
Panicum  vixgoXum 
PoApalum  t>XAami.nzum 
Poo.  fizndZzKiana 


Bulb  Panicum 
Hall ' s  Panicum 
Havard  Panicum 
Gaping  Panicum 
Vine  Mesquite 
Panicum 

Switchgrass 
Sand  Paspalum 
Mutton  Bluegrass 
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Sckizachyfiium  kcopanium 
Scke.donnaA.duA  pani.cul.atuA 
ScZe,A.opogon  buevi^oliuA 
SztaAia  Izucoptta   [macAOitackya) 
Sitanion  ky&£/u_x 
Sotigha&tmm  avzna.cQ.iim 
SoAgkum  kaizpzn&z 
SpoAobotuA  aiAoidzA 
SpoAoboluA  cuspeA 
SpoAoboZuA  cont/iactuu, 
Sposiobotui  c-tytand-tuA 
SpoAoboluA    ^IZXUOA U6 
SpoAoboluA  Qi.gante.UA 
SpoAboluA  Yie.cilto.yt 
SpoAobotuh  wAtgktii 
Stlpa  comata. 
Stipa  loboJjx 
Stlpa  nzome.xt.cana 
Stipa  tznuiAAtma 


Little  Bluestem 

Tumblegrass 

Burrowgrass 

Plains  Bristlegrass 

Bottlebrush  Squirreltrail 

Indiangrass 

Johnsongrass 

Alkali  Sacaton 

Tall  Dropseed 

Spike  Dropseed 

Sand  Dropseed 

Mesa  Dropseed 

Giant  Dropseed 

Gyp  Grass,  Nealley  Dropseed 

Giant  Sacaton 

Needle  and  Thread 

Littleawn  Needlegrass 

New  Mexico  Feathergrass 

Finestem  Needlegrass 


TAidznA  muticuA 
TAidzni  piLohuk 
InJjptahiA  puA.puA.ea 


Slim  Tridens 
Hairy  Tridens 
Purple  Sandgrass 
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Trees  and  Shrubs 


Scientific  Name 


Common  Name(s) 


kcacJjx  con£&u.C-£a 
kcjxcJxx  gtte.ggtl 
kcjxcJjx  ne.ove.Jini.coi>  a 
kcacta  iMJtigkttA. 
kmeJLanckte,Jt  txtake.m>ti> 
kJibixtai,  xalape.ni>Li> 
AnXeMi&AM.  btgeJlovtt 
kJitem-liia  caudata 
kJite.mti>Za  fatlto  ^oUjx 
KfitzmUsAJi  \jtLgtda 
ktAtple,x.  caneJ>ce.ni 


Whitehorn  Acacia 

Catclaw  Acacia,  Gregg  Catclaw 

Stickleaf  Acacia 

Wright  Acacia 

Utah  Serviceberry 

Texas  Madrone 

Bigelow  Sagebrush 

Sagewort  Sagebrush 

Sand  Sagebrush 

Fringed  Sagebrush 

Four  Wing  Saltbrush 


Bacckafiii,  pteAonlotdeA 
BacckoJili  i>alctna 
Be/ibeAli  kaematocaKpa 
Be.fibe.mLi>  tAi.{oLiotatjx 
BfiLckeULta  caLi^ofinica 
BftickelLla  laci.ni.atjx 


Yerba  de  Pasmo 

Bacchris 

Red  Barberry 

Algertia 

Californica   Brickellbrush 

Splitleaf   Brickellbrush 


CzanothuA  gfie.ggti 
CelXii  f12Ju.cJdl.atjx 
Ce.ftatoi.deJ>  lanata 
CkiZopi>Li>  Linejxftij> 
Ckotiya  dumoi>a 
ChJiy&acttna  me.XA.cana 
Ckfiy&otkamnixi  naiu,e.oi>oixi> 
Ckfiyiothamnui,  piilc.kell.uu> 
Condatia  e.fiicoi.dej> 
Condatta  kookeJu. 
Ce.JicocjxA.pixi,  montanui 

var.    glabeA 
Cfioton  ^fiuticLiloiuA 


Desert  Ceanothus 

Netleaf  Hackberry 

Winterfat 

Desert  Willow 

Starleaf  Mexican  Orange 

Damianita 

Rubber  Rabbitbrush 

Southwest  Rabbitbrush 

Javelinabush 

Brasil 

Mountain  Mahogany 

Bush  Croton 


C-5 


Appendix  C 
TERRESTRIAL  PLANTS  OF  THE  ROSWELL  DISTRICT 


D 


VoJLqa  faonmo&a 


Feather  Dalea 
Black  Dalea 


Ephedna  an£u>ypklLotica 
Ephedna  ou>pena 
Ephedna  tonJie.ya.na. 
Ephedna  Pui^unca 


Vine  Ephedra 
Boundary  Ephedra 
Torrey  Ephedra 
Longleaf  Ephedra 


Fallugta.  paJtadoxa 
ElouJienhia.  cennua 
EoneAtiena  pu.beAce.nt> 
Eoni>eJULej>i.a  6ptneAcem> 
FnaxyLnuA  veJLuutlna 


Apache  Plume 

Tarbush 

Elbowbush 

Spiny  Greasebush 

Velvet  Ash 


GaJVtya  wntghtii. 


Wright  Silk-Tassel 


HolocLucuA  ciu  colon 


Bush  Rock-Spiraea 


Juglani,  majon 
Ju.gLa.nA  mlcnocaJtpa 
JunipenuA  monoApenma 
Jurutpenws  ptnchotttl 


Arizona  Walnut 
Mexican  Walnut 
One  Seeded  Juniper 
Red  Berry  Juniper 


K 


Koebenltruia.  &ptnoi>a 
Knamenta  glanduuioAa 
KnamenA,a  gnayt 
KnameAta  lanceolate. 


All thorn 
Range  Ratany 
White   Ratany 
Trailing  Ratany 


C-6 


Appendix  C 
TERRESTRIAL  PLANTS  OF  THE  ROSWELL  DISTRICT 


LaAAea  tAidentata 
Le.ucopkylZum  minuM 
LZppia.  gAaveotenh 
LoYu.dZ.hjCL  albi&loAa 
LoniceAa  ojii.zovd.ta. 
LycZum  be.HZa.ndie.tu. 


Creosotebush 

Big  Bend   Silverleaf 

Red   Bush 

White  Honeysuckle 

Arizona  Honeysuckle 

Berlandier  Wolfberry 


MZmo&a  binuncifieAa 
Uirno^a  boAeaZii, 
UJjnoi,a  pAingeZi 
MoAtonia  i>cabAeZZa 


M 


Catclaw  Mimosa 

Fragrant  Mimosa 

Mimosa 

Rough  Mortonia 


PaAtkenium  incanum 
PhiZadeZpkuA  oA.ge.nte.uA 
PinuA  e.duZii> 
PinuM  pondeAo&a 
PinuA  AiAobi&oAmii 
PoLiomintka  incana 
PopuZuA  6pp. 
PopuZuh  tAmuZoideA 
PoAopkylZum  AcopaAZum 
Pioi,opZi>  glanduZoi>a 

var.  gtanduZo&a 
PAohopii,  glanduZo&a 

var.  tOAAeyi 
PKanui,  heJtotZna 
Pheu.docJia.ppia  aAenaAia 


Mariola 

Silver  Mock  Orange 

Pinon  Pine 

Ponderosa  Pine 

Southwestern  White  Pine 

Hoary  Rosemary  Mint 

Cottonwood 

Quaking  Aspen 

Honey  Mesquite 

Western  Honey  Mesquite 

Blackcherry 

Sand  Clappia  Bush 


QueAcuA  gambeZZLi 
QueAcuM  havaAdLii 
QueAcuA  muhZenbeAgiZ 
QueAcuA  unduZata 


Gambel  Oak 
Shinnery 
Chinkapin  Oak 
Wavyleaf  Oak 
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R 


Rhiu  cuwmcutica   [t/UZobcuta] 

Rfia6  lance.olata 

RhuA  mlcJiopkylla. 

RkuA  VAjmni 

Robi.nia  ne.ome.XA.Cja.na. 

Ro&a  bteJULaZa. 

Roi>a  woo&biA. 


Skunkbush   Sumac 
Flameleaf    Sumac 
Little   Leaf   Sumac 
Evergreen   Sumac 
New  Mexico   Locust 
Desert   Rose 
Wood   Rose 


SaJUx  gooding-U, 
Salvia  lycA.oJ.deA 
/$apA.nduA  £>a.ponahJjx 
var .   dtummo  ncUJ. 
bophono.  be.ca.ndi.lto  ha 


Gooding  Willow 
Canyon   Sage 
Soapberry 

Texas  Mountain  Laurel,    Mescalbean 


Tama/iix  hjxmob<U>bima 
£hA.xJj>  cjxtilofinA.ax 


Salt  Cedar 
California  Trixis 


UlmuA  pwmJJLa 


Chinese   Elm 


VZguA.eAa  dzntcuta 
\)i.QUA.e.tia.  bttnotoba 


Sunflower  Goldeneye 
Skeletonleaf  Goldeneye 


Kantkoce.pkaJLum  bcutothhaz 


Snakewee ,  Broomweed , 
Turpentine-weed 
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Cacti,  Succulents  and  Ferns 
Scientific  Name  Common  Name(s) 

A 


Agave  ItckcguXtta 
Agave  n2.om2.XA.cana 


Lecheguilla 

New  Mexico  Agave 


Ch.eJMinth.2A   {2.2X 
CkeXlantkuA  tomznto&a 
Coh.ypka.ntka  macAomeAtA 
Conypkantka  knccdiX 

var.   1-2.2X 

Con.ypka.ntka  btAobitthohmiA 
var.  AtAobtLl&OHJfruA 


Fee  Lipfern 

Fendler  Lipfern 

Big  Nipple  Cory  Cactus 

Lee  Pincushion  Cactus 

Cobb  Cactus 


VaAyltnlon  IztopkylZum 


Sotol 


EcktnocactuA  kohXzontkalontuA 
EcktnocactuA  t2.x2.nAtA 
Ecktnoc2A2.UA  kucnzleAt 
Ecktnoc2.f12.vA  pccXXnotuA 

var.  nzom2.XA.ca.noi> 
Ecktnoc2A2.uA  pzcXlnatuA 

var.  pccttnatuA 
Ecktnoc2A2.uA  neXckcnbacktl 
Ecktn0ceA2.uA  AttamtmuA 
Ecktnoc2A2.uA  t/itglocktdtatuA 
EpiXk2.lanX.ka  mtcAomcsuA 


Eagle  Claw  Cactus 
Horsecrippler 
Kuenzler  Hedgehog  Cactus 
Rainbow  Cactus 

Rainbow  Cactus 

Lace  Echinocereus 
Strawberry  Pitaya 
Claret  Cup 
Button  Cactus 


EouquX2Aa  6pl2.nd2.nA 


Ocotillo 
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M 


MammilJLaJJia  gummX-^ojia 
MammiLtaijia  LaAi.ocan.pa 


Biznaga  de  Chilitos 
Fuzzy  Mammillaria 


N 


Molina  mlcnnntka 
Ho  Una  micAoc.an.pa 
MothoLatna  Sinuata. 
var.    cochJj>zni>iJ> 


Smallseed  Nolina 
Sacahuista,  Beargrass 
Jimmy  Fern 


Opuntia  acanthoc.an.pa 
Opuntia  da.vih.Li 
Opuntia  zngolmannLi 
Opuntia  imbnLcata 
Opuntia  Le.ptocaulL& 


Buckhorn  Cholla 
Davis  Cholla 
Engelmann  Prickley  Pear 
Walking  Stick  Cholla 
Tasajilla 


Yucca  haccata 
Yucca  glauca 
Yucca  tonjizyi 


Banana  Yucca,  Datil  Yucca 

Soap tree  Yucca 

Spanish  Dagger,  Torrey  Yucca 
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Scientific  Name 


kbnonJa.  anguAtlioliji 
kbn.oni.0.  ^nagnamh 
kbutilon  incanum 
Abutilon  hononao. 
kbutilon  Pafivulum 
kcloZhantkoji,  longlilon.a 
kclolhantliQA  obtuha. 

kgOhO/iih    hpp. 

kllionla  IncaAnato, 
klLium  dJiummondil 
kllium  go.yo.nJ 
kllium  macJiopoJtalum 
kllium  pojtdulco, 
kmbn.ohia  aAtomihl^olla. 
kmbn.ohla  con&oAtl^o-tia 
kmbn,ohla  gmxyl 
kmbn.ohla.  phllohta.ch.ya. 
knkonnonla  maAglnajta. 
knthoJilcum  tonJityi 
knulocautlh  gyphogo,nuh 
kph.anohtlph.uh  namohlhhlmuh 
kplum  gna.vo.olo.nh 
kK.g2.mon.11  chlhoho.nhlh 
kn.gmon.il  ka.nguJjn.Qja. 
kn.gythamnla  kumllli, 
kn.gytka.mnla.  ne.omdxlca.na. 
khctplah   OXOMOXAJX 
khclcplah  ahpoJwJia. 
khclcpiah  bnjxndkijhtn.pka.yia. 
khclopiah  o.ngolmannla 
khciZ.Qjpi.aii  Involucnala. 
khclcplah  laZiiotia. 
khclzplah  omoth.QJioid.oj> 
khclo.plah  hubvojnjU.cJJl.ajta 
khclzplah  tuboAOha. 
kh  cJLo.pi.ah  vi.ni.diji> 
khtnagaluh  molllhhimuh 


Forbs 


A 


Common  Name(s) 


Purple   Sandverbena 
Snowball   Sandverbena 
Indian  Mallow 

Little  Leaf  Abutilon 
Angels   Trumpet 

Mountain  Dandelion 

Trailing  Allionia 

Drummond  Onion 

Geyer   Onion 

Large  Flower  Onion 

Onion 

Common  Ragweed 

Cluster  Ragweed 

Gray  Ragweed 

Western  Ragweed 

Torrey  Anthericum 
Gyp  Rings t em 
Plains  Posedaisy 
Wild  Cherry 
Chisos  Prickleypoppy 
Spiny  Prickleypoppy 
Wild  Mercury 
Wild  Mercury 
Sand  Milkweed 
Spider  Antelopehorn 
Shortcrown  Milkweed 
Engelmann  Milkweed 
Dwarf  Milkweed 
Leaf  Milkweed 
Hierba  Dezizotes 
Horsetail  Milkweed 
Butterfly  Milkweed 
Antelopehorn 
Wooly  Loco 
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B 


Bakia  pzdata 
Battzya  muttAlAadtata 
Bznl.andX.zAa  lyKata 
BozAkaavta  LinzaAi^olta 
BoeAnaavia  bzandam, 
BozAnaavta  toAAzyana 


Bluntscale  Bahia 
Desert  Baileya 
Lyreleaf  Greeneyes 
Narrowleaf  Spiderling 
Spiderling 
Torrey  Spiderling 


CaJLyZophub  dAummo ndtanuA 

var,   dAummo  ndianub 
Catylophub  kantwzgti 
Catylophub  kaJvuMzg-oi 

var.    izndtzAt 
Catytophui,  haAtwzgtl 

var.    {UJ.{otiub 
Catytophui,  bzAAuZatub 
CamzLia  nu.cAocaA.pa 
Campanula.  AotuncLi^otta 
CaAlowAlghtca  toAAzyana 
Ca&bia.  baukinotdzb 
Zambia.  AozmzAiana 
Cab  title,  j  a  intzgnxi 
Ca&tiLLtj'a  latzbAaztzata 
CabtiZtzja  bzibttl&loAa 
Ce.nta.uAza  amzAlzana 
CzntauAza  ptcAxi 
CzntauAium  cat  yzob  cum 
CkamazbOAacha  contodzb 
CnamazbaAacka  coAonopub 
ChamazbaAacha  cAznata 
ChamazbaAacha  zdwaAdbtana 
ChamazbaAacha  pattida 
ChamazbaAacha  vtttoba 
Chznopodium  tncanum 
CJAbtum  ochAoczntAum 
CtAbtum  undutatum 
CitAuttub   vutgoAtb 
Ci.acU.um  jamatcznbz 
CI  zmatib   {tLL  I  eAa 
Ctzmatli  dAummoncLLL 
Cni.dobc.otui>  tzxanub 
Coldznla  canzbcznb 
Coldznta  htbp-idJjbbima 
ComandAa  patltda 
CommeLina  zAzcta 

var.  angubtl^otta 


Evening  Primrose 

Evening  Primrose 
Evening  Primrose 

Evening  Primrose 

Evening  Primrose 
False  Flax 
Bluebell 

Torrey  Carlowright 
Shrubby  Senna 
Roemer's  Senna 
Wholeleaf  Paintbrush 
Broadbract  Paintbruch 
Down  Paintbrush 
American  Basketflower 

Buckley  Centaurium 
False  Nightshade 
Green  False  Nightshade 


Woolly  False  Nightshade 

Nealy  Goosefoot 

Yellow  Spine  Thistle 

Wavyleaf  Thistle 

Watermelon 

Jamaica  Jawgrass 

Virgin's  Bower 

Old  Man's  Beard 

Texas  Bullnettle 

Gray  Coldenia 

Rough  Coldenia,  Gyp  Weed 

Bastard  Toad  Flax 

Erect  Dayflower 
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ConvoLvuluA  equitanA 
Conyza  ca.mde.n64J> 
Conyza  coalteAt 
CoKydaJLU  cwJma. 
Cn.oton  di.oi.cuA 
Cftoton  glandutoiuA 
CAoton  mono6pe.Ama 
CAoton  paAkAii. 
CAoton  pottiit 
Cn.ot.on.  te.xe.n6iA 
CAyptantha  atbida 
CAyptantha  anguAti-faoLLa 
CAyptantha  jameAti 
CAyptantha  me.xi.cana 
CucuAbtta  ^octicLLi^ima 
CuAcuta  6pp. 
Cyctoma  atAipti.ciioli.am 


Bindweed 

Horsetail  Conyza 
Coulter  Conyza 
Golden  Corydalis 
Grassland  Croton 
Lindheimer  Croton 
One  Seed  Croton 

Leatherweed  Croton 

Texas  Croton,  Doveweed 

Dentnut  Cryptanth 

Bristlelobe  Cryptanth 

James  Cryptanth 

Mexican  Cryptanth 

Buffalogourd 

Dodder 

Tumble  Ringweed 


Valca  jameAiX 
Vale.a  tanata 
Vatea  nana. 
Vatea  pogonatheAa 
VatuAa  qa.QA.cilo 'Lax 
Vetphinium  viAeAccnA 

var.   woo  to  nisi 
VeAcuAainia  pi.nnata 
VeA>manthuA  vetatinuA 
ViXhyftea  wiAttzcnLi 
VAaba  canel&otia 
VykckonJj>tz  de.cumb2.tt4 
Vy6choAlAte.  ti.ne.oAi6 
Vy66odia  aceA06a 
Vy66odia  pappo6a 
Vy66odia  pz.ntacka.tta. 

var .   pe.ntacha.eXa. 
Vy66odia  6eXi&otia 


James  Da lea 

Wooley  Dalea 

Dwarf  Dalea 

Bearded  Dalea 

Oakleaf  Datura,  Jimsonweed 

Plains  Larkspur 

Tansey  Mustard 
Velvet  Bundleflower 
Spectaclepod 
Wedgeleaf  Draba 
Spreading  Dyschoriste 
Narrowleaf  Dyschoriste 
Prickleaf  Dogweed 
Mayweed  Dogweed 
Common  Dogweed 

Gregg  Dogweed 
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Enge.lma.nnia  pinnati&ida 
EquiActum  kj.nAanum 
EhA.giih.on  beJLli.diai>th.um 
EhX.Qth.on  modeAtUA 
Eftiogonum  abeAtxanum 
Ehiogonum  annuum 
Ehiogonum  gyp&opkiZwn 
Esiiogonum  ha.vah.cLLL 
Ehiogonum  kieAaci&olZum 
ERiogonum  jameJ>ii 
EhJogonum  polycladon 
ERiogonum  h.otundi&olinm 
Eh.odX.um  ciAcutahium 
Eh.odi.um  texanum 
ERy&imum  capitatum 
Eu.pkoh.bia  acuta 
Euph.oh.bia  albomaAginata 
Euph.oh.bia  dzntata 
Euph.oh.bia  fae.ndle.hi. 
Euphohbixi  hexagona 
Euphohbia  lata 
Euphohbia  miAAuAica 
Euphohbia  i>o,hJwJLa 
Euax  vexna 
EvolvuluA  piloiui, 


Engelmann  Daisy 
Kansas  horsetail 
Western  Fleabane 
Plains  Fleabane 
Abert  Wildbuckwheat 
Annual  Buckwheat 
Gypsum  Buckwheat 
Havard  Wildbuckwheat 
Hawkweed  Wildbuckwheat 
James  Wildbuckwheat 
Sorrel  Wildbuckwheat 
Roundleaf  Wildbuckwheat 
Filaree 
Texas  Filaree 

Pointed  Euphorbia 
White  Margin  Euphorbia  ■ 
Toothed  Euphorbia 
Fendler  Euphorbia 
Six  Angle  Euphorbia 
Hoary  Euphorbia 
Missouri  Euphorbia 
Sawtooth  Euphorbia 
Many st em  Evax 
Hairy  Evolvulus 


■Eh.oeJU.ckia  aAizonica 
Eh.oe,lichia  falohidana 


Arizona  Snakecotton 
Florida  Snakecotton 


Gailla/idia  mutti.ce.pi> 

GaWLa.h,dia  pinnatifaida 

GaitloKdia  pulckeZla. 

GaZactia  6pp. 

Galium  mexicanum 

Galium  mich-opkyllum 

Gau/ia  coccinca 

GauAa  villoma   var.  ah.znA.co la 

GhA.ndeIi.a  apkanactiA 

GhJndeJiia  bquahJioba   var.  nuda 


Gaillardia 
Slender  Gaillardia 
Indian  Blanket 
Milkpea 

Bracted  Bedstraw 
Scarlet  Gaura 
Sand  Gaura 
Mountain  Gumweed 
Rayless  Gumweed 
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H 


Haploe&theA  gAe.ggtt 

HapplopappuA  hpinuLoi>ui> 

Hedeoma  cobtjxtum 

Hedeoma  dAummondli 

HedyottA  ao.eA.OAa 

HedyottA   kumifiuAa 

HedyottA  nigntcjxnA 

He.lhinth.iu>  ciLLaAli, 

HeJLLantkuA  pettolaAtA 

He.ZtotAopium  convolvutaoeum 

HeJLLot/iopZum  cuAMAAavtcum 

HeZtotAoptum  gAeggtt 

Ho^manAeggta  dn.zpa.no  caApa 

Ho\\manAe.gg-La  glauca. 

Ho^manAeggta  jameAti 

H0llma.n6e.ggta,  oxycaApa 

HybanthuA  ve.AttcttlatuA 

H yme.no pappuA   ^ttt^oLLuA 

H yme.no pappLU>   ^laveAcznA  var.   oanotome\^toAuA 

HymenopappuA   llRveAce.nA  var.    ^ZaveAcznA 

Hyme.no xy&  acaultA 

HymenoxyA  LtneaAt^oLta. 

H  ymo.no  xy A  odoAata 

H yme.no  xt/4  nickaAAoni 

HymznoxyA  AcapoAa  var.    vttloAa 


False  Broomweed 
Cutleaf  Goldenweed 

Drummond  Hedoma 
Needleleaf  Bluets 
Mat  Bluets 
Prairie  Bluets 
Blueweed  Sunflower 
Prairie  Sunflower 
Bindweed  Heliotrope 
Salt  Heliotrope 
Gregg  Heliotrope 
Siclepod  Rushpea 
Indian  Rushpea 
James  Rushpea 
Sharppod  Rushpea 
Whorled  Nodviolet 
Fineleaf  Woollywhite 
Woolywhite 
Yellow  Woolywhite 
Stemless  Hymenoxys 

Western  Bitterweed 
Pingue  Bitterweed 


lbe.A\)tLle,a  ltndh.esLme.Ai 
IbeAvtltea  te.niUAe.cta 
Ipomoea  Zeptophytla 
IpomopAtA  laxifiloAa 
IpomopAtA  longt&lona. 
I  porno  pi, tA  wtAgkttt 


Lindheimer  Globeberry 
Slimlobe  Globeberry 
Bush  Morning  Glory 
Iron  Ipomopsis 
Whiteflower  Ipomopsis 
Leafy  Ipomopsis 


K 


KalLbtAoe.mta  caJLt&oAntca 
KaZtbtAoemta  gAandt^loAa 
KalL&tAoemta  paAvtlloAa 
Kockia  AcopaAta 


California  Caltrop 
Orange  Caltrop 
Warty  Caltrop 
Belvedere  Summercypress 
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Lactuca  hzmviola. 

LappuZa  KzdomkLl 

Lzpidium  de.m>i^tofium 

Lzpidium  Za&Zoccuvpum 

Lzpi.di.um  montanum  var.   anguAti^otium 

Lzpi.di.um  viAginicum 

Lzi>qu.<in.eZla.  aAgyAxta 

LeAqueAeZZa  {zndteAi 

LeAquetieZZa  gonAoniZ 

LeAqueAeZZa  gfiaciZZi,  var.  gh.aciZZi> 

Le^qutfieZZa  ovalZ^olZa 

Leu.cei.ene  eAicoideM 

Lzafvli  punctata  var.   mucAonata 

LimonZum  Zimbatum 

Linum  aJiiAtaXum 

Linum  auhtAaZe. 

Linum  lewiAiZ 

Linum  ph.ato.nke. 

Linum  fiZgidum  var.   Aigidum 

Linum  veAnaZe. 

LitkoipeAmum  incihum 

LitkoApeAmum  muZtZ^toAam 

Litko&pztvmum  viAide. 

Lygode^mia  texana 


Prickly  Lettuce 
Flatspine  Stickseed 
Prairie  Pepperweed 
Hairypod  Pepperweed 
Mountain  Pepperweed 
Virginia  Pepperweed 
Silvery  Bladderpod 
Fendler  Bladderpod 
Gordon  Bladderpod 
Lax  Bladderpod 
Roundleaf  Bladderpod 
Babywhite  Aster 
Dotted  Gayfeather 
California  Sealavender 
Awned  Flax 
Flax 

Lewis  Flax 
Meadow  Flax 
Stiffstem  Flax 
Spring  Flax 
Narrowleaf  Gromwell 
Manyflower  Gromwell 
Green  Gromwell 
Texas  Skeletonplant 


M 


Uac.haeAanthe.Ax  ble.phaAiphylZa 

Uac.haeAanthe.fia  Line.aAU, 

UachaeAantheAa  paAvi^loAa 

Uachae.h.antheAa  hc.abK.eZZa. 

Uachae.AxntheAa  tanaceZi^olia 

UahAubium  vutgaAe. 

UauAandya  antiAAhZni{Zofia 

Uela.nnpodi.um  cZnceAzum  var.   ci.neAe.um 

UeZannpodium 

Ue.nodoh.a  tongi{Loh.a 

Ue.ndon.a  i>cabAx 

UcntzeZZa  humiZZi 

Ue.ntzeZia  muZZZlloha 

UtntzeZZa  oLigo&peAma 

UcntzeZZa  itAictl6iima 

UiAabilZh  atbida 

UiAabiZZh  Zine.aAij> 

UiAabiZZb  muZtl{LoKjx 

Uottugo  veAticiZZata 

UonaAda  pe.ctinata 

UonaAda  punctata. 


Tahoka  Daisy 
Common  Horehound 
Snapdragon  Vine 
Hoary  Blackfoot 
Blackfoot  Daisy 
Showy  Menodera 
Rough  Twinpod 

Desert  Stickleaf 
Chicken  Thief 
Sand  Stickleaf 
White  Four  O'clock 
Four  O'clock 
Colorado  Four  O'clock 
Carpetweed 
Plains  Beebalm 
Spotted  Beebalm 
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N 


Mama  kZ&ptdum 
Nama  i>teve.n£>iA. 
Me.nJjyh.enia  campoitum 
MeftJjyK.e.nia  ZlneafiiloZZa 
Mtcotiana  tAtgonopkyZZa 
Myctagtnia  capltata 


Rough  Nama 
Stevens  Nama 
Mesa  Greggia 
Narrowleaf  Greggia 
Desert  Tobacco 
Scarlet  Muskflower 


Oe.nothe.n.a  aZbtcauJUj 
OtnotkeAa  bK.ackycan.pa 
OenotkeAa  caejpZtoi>a 
OznotkeAa  e.ngeZmanniA. 


Pale  Evening  Primrose 
Shortpod  Evening  Primrose 
Tuffed  Evening  Primrose 
Engelman  Evening  Primrose 


PaZa^oxla  no^za  var.   mac.loZo.pJj> 

Potato xJji  i,pkac.e.Zata 

PaAonyckta  jameAtt 

PaJitke.tii.um  con^eKtum 

PzcXam  pappo&a 

P&ctiA  £>pp. 

Pznitzmon  abtguuA 

Pe.n6te.mon  bK.e.vtbaAbatu6 

Pznhtemon  bu.ckle.y-i 

Pe.nhte.mon  he.ndLe.hA. 

Pzh.e,zi.a  nana 

Pe.K.e.zi.a  wKA.gktii 

PkaceJJjx  Znt^gKl^oZia 

PkaceLia  Znte/imzdia 

PkaceLixi  popej. 

PkZox  mzioZeuca 

Pklox  tntovuZata 

PkyZZantkuA  poZygonotdeJ 

PkyAalij,  Zobata 

Pkyi>atii>  vijco&a  var.   cA.neiaAce.nh 

PZantago  Znbulxvuj 

PZantago  ZanccoZata 

PZantago  patagonia 

PZantago  WKjgktlana 

PoZan&ia  dodecancUia 

PoZanhia  jamejti 

PoZygaZa  aZba 

PoZygaZa  Zonga 

PoZygaZa  macAadenia 

PoZygaZa  ob&cuAJZ 

'PoZygaZa  bcopajviotdej 

PoZygaZa  twzedyi. 

PoZygonum  avicuZoKe. 


Rose  Palafoxia 
Rayed  Palafoxia 
James  Nailwort 
Lyreleaf  Parthenium 
Chinchweed 

Gilia  Penstemon 
Penstemon 
Buckly  Penstemon 
Fendler  Penstemon 
Desert  Holly 
Pink  Perezia 
Gyp  Bluecurls 

Pope  Phacelia 
White-eye  phlox 
Threeseed  phlox 
Knotweed  Leaflower 
Purple  Groundcherry 
Waterfall  Groundcherry 
Desert  Indianwheat 
Buckhorn  Plaintain 
Woolly  Plaintain 
Wright  Plaintain 
Clammyweed 
Clammyweed 
White  Milkwort 
Narrowleaf  Milkwort 
Glandleaf  Milkwort 
Veilseed  Milkwort 
Broom  Milkwort 
Rock  Milkwort 
Prostrate  Knotweed 
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VoKXxilaca  mundula 
RohXulaca  olznjxcza 
Pn.obo6cu.dta  6abulo6a 
V6zudocymopteA.uA  moyvtanu6 
?6llo6t/iopkz  tagztim. 

?6il06tA.0ph.Z    vMo&CL 

Vt>oKoJLojx  tznulfilona 


Purslane 
Common  Purslane 
Devil's   Claw 
Mountain  Parsley 
Woolly  Paperflower 
Hairy  Psilostrophe 
Slimleaf   Scurfpea 


Ranuncului.  6cl.zh.atu6 
Ratlblda  columna)iij> 
RcuU.bi.da  tagztzA 
Rzvzn.ch.onla  avzmanJjx 
Rhyncho6ia  tzxana 
Rumzx  kyrmin.06iipal.fx6 


Blister  Buttercup 
Prairie  Coneflower 
Shortray  Coneflower 
Sand  Reverchonia 
Texas  Snoutbean 
Canaigre 


SalAota  kali. 

Salvia  {ahJjnacza 

Salvia  nz{lzxa 

Sanvitalia  abzntli 

SantMzlLLa  {lavzKi.az 

Scutzllanla  dnummo ndcl 

Schnankla  nattallil 

Schn.an.kla  accidentally 

Schoznocaulon  tzxanum 

Sel.znocaA.pu6  dl{,{u6u6 

Sznzcio  dougla6li 

Sznzcio  longilobu6 

Sznzcio  nzomzxlcana 

Sznzcio  uiaAnockll 

Sznzcio  mo  to  nil 

Slda  filllcauliA 

Slda  pky6o calyx 

Sllznz  la.clni.ata. 

Sl6yw.bKi.um  zn6lgeAum 

Sl6ymbnlum  Into 

Sliymbhlum  llnzanl&ollum 

Similaclna  haczmo6a 

Solanum  zlzagnl^oliixm 

Solanum  no6tnatum 

Solldago  altl66lma 

Solldago  wnlghtli 

Soncku6  ai>pzh. 

Spaznalcza  angu6tl{olla 

Sphazhalcza  cocclnza   var.  cocclnza 


Russian  Thistle,  Tumbleweed 
Mealy  Sage 
Rockymountain  Sage 
Abert  Sanvitalia 
Tbreadleaf  Sartwellia 
Drummond  Skullcap 
Catclaw  Sensitivebriar 
Western  Sensitivebriar 

Spreading  Moonpod 

Threadleaf  Groundsel 

Warnock  Groundsel 

Spreading  Sida 

Mexican  Silene 

Rocketmustard 

Feather  Solomomplume 
Silverleaf  Nightshade 
Buffalo  Bur 
Tall  Goldenrod 
Wright  Goldenrod 
Prickly  Sawthistle 
Narrowleaf  Globemallow 
Scarlet  Globemallow 
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Spha.zJiaJLc.ta.  hahtutata. 
SphazAaZcza  Laxa 
StznondAlum  baAbatum 
Ste.pha.nomz.tu.ci  pauct&loAa 
Stzphanomexia  wAightii. 
Stiltlngia.  6ylvatica 
SwzAtla  Aadiata 


Spear   Globemallow 
Caliche   Globemallow 
Shaggy    Stenandrium 
Desert    Stephanomeria 
Wright    Stephanomeria 
Queen's   Delight 
Deer   Ears 


TaJLtnum  auAa.ntA.acum 
JaAaxacum  oHi.CA.naZe. 
TztAacZza  couZteAi. 
Te.ucAi.um  cubznhz 
Te.ix.cAi.am  LactniaXa. 
Thamno6ma  tzxana 

ThztzhpzAma  longtpz6 
ThzZz6pzAma  me.gapotami.cum 
TtdeAtAomta  Za.ngui.no6a  var, 
Town6zndla  zx6capa 
TAagta  amblyodonta 
TAagta  Aamo6a 
TAibuZu6  tzAAZ6tAi6 


langui.no  6  a 


Orange  Flameflower 
Dandelion 

Small  Coast  Germander 

Germander 

Texas  Desertrue,  Dutchman's 

Britches 
Longstalk  Greenthread 
Slender  Greenthread 
Wolly  Tidestromia 
Stemless  Townsendia 
Dogtooth  Noseburr 
Branching  Noseburr 
Goathead,  Puncture  Vine 


Ue.Aba6c.um  thap6u6 
VeAbzna  bi.pi.nnatZ^tda 
Ve.Abe.na  bAactzata. 
VzAbzna  ka&tata 
Ve.Abe.na  ne.ome.xi.cana 
Ve.Abe.na  pticata 
VzAbzna  uiAightii. 
Ve.AbeAi.na  enceX.oi.deh 
Ve.Abe.6i.na  nana 
Vtcta  ame.li.cana 


Flannel  Mullein 
DAkota  Verbena 
Big  Bract  Verbena 
Blue  Verbena 
New  Mexico  Verbena 
Dregener  Verbena 
Wright  Verbena 
Golden  Crownbeard 
Dwarf  Crownbeard 
American  Vetch 


X 


XanthsLum  6pi.no6um 
Kantkium  6tAuniaAi.um 
KanthoczphaZum  dAacuncul.oi.dz6 


Spiny  Cocklebur 

Abrojo 

Common  Broomweed 


lzpkyAanthz6  Longi.{oti.a 
li.nni.a  aceA06a 
linnta  gAandtfiloAa 


Copper  Zephyrlilly 
Spinyleaf  Zinnia 
Plains  Zinnia 
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CLASS  OF 
ANIMAL 


COMMON  NAME 


CLASS  OF 

ANIMAL 


COMMON  NAME 


RIPARIAN  HABITAT 


Amphibians        Tiger  Salamander 

Eastern  Barking  Frog 
Couch's  Spadefoot  Toad 
Western  Spadefoot  Toad 
Plains  Spadefoot  Toad 
Woodhouse's  Toad 
Great  Plains  Toad 
Texas  Toad 
Green  Toad 
Red-Spotted  Toad 
Blanchard's  Cricket  Frog 
Leopard  Frog 
Bullfrog 


Birds 
(continued) 


Reptiles 


Snapping  Turtle 

Yellow  Mud  Turtle 

Painted  Turtle 

Cooter  Turtle 

Pond  Slider 

Greater  Earless  Lizard 

Tree  Lizard 

Great  Plains  Skink 

Many-lined   Skink 

Western  Whiptail 

Ringneck   Snake 

Coachwhip 

Corn   Snake 

Bull  or  Gopher  Snake 

Common  Kingsnake 

Blotched  Plain-bellied  Water  Snake 

Common  Garter  Snake 

Black-necked  Garter  Snake 

Checkered  Garter  Snake 

Pecos  Western   Ribbon   Snake 

Plains  Black-headed   Snake 

Western   Black-headed    Snake 

Western  Diamondback  Rattlesnake 

Mottled   Rock  Rattlesnake 

Western  Rattlesnake 


Common  Loon 

Western  Grebe 

Eared  Grebe 

Pied-billed  Grebe 

Horned   Grebe 

White  Pelican 

Double-crested   Cormorant 

Wood   Ibis 

White-faced    Ibis 

Common   Egret 

Snowy   Egret 

Great  Blue  Heron 

Little  Blue  Heron 

Green  Heron 

Louisiana  Heron 

Black-crowned  Night  Heron 

American  Bittern 

Least  Bittern 

Whistling  Swan 

Canada  Goose 

White-fronted  Goose 

Snow  Goose 

Ross'  Goose 

Blue  Goose 

Mallard 

Pintail 

Gadwall 

American  Widgeon 

Blue-winged  Teal 


Cinnamon  Teal 

Green-winged  Teal 

Wood  Duck 

Rcadhcad 

Canvasback 

Ring-necked  Duck 

Lesser  Scaup 

Common  Goldeneye 

Buffelhead 

White-winged  Scoter 

Ruddy  Duck 

Common  Merganser 

Hooded  Merganser 

Shoveler 

Lesser  Sandhill  Crane 

Virginia  Rail 

Sora 

Common  Gallinule 

American  Coot 

Purple  Gallinule 

American  Avocet 

Black-necked  Stilt 

Black-bellied  Plover 

Snowy  Plover 

Semi pa Ima ted  Plover 

Kill  deer 

Common   Snipe 

Long-billed   Curlew 

Upland  Plover 

Spotted  Sandpiper 

White-rumped    Sandpiper 

Sol itary   Sandpiper 

Willet 

Greater  Yellowlegs 

Lesser  Yellowlegs 

Baird ' s  Sandpiper 

Least  Sandpiper 

Dunlin 

Long-billed  Dowitcher 

Stilt  Sandpiper 

Western  Sandpiper 

Marbled    Godwit 

Sanderling 

Pectoral  Sandpiper 

Wilson ' s  Phalarope 

Northern  Phalarope 

Herring  Gull 

Ring-billed  Cull 

Franklin's  Gull 

Bonaparte  Cull 

Forster's    Tern 

Least  Tern 

Black  Tern 

Sabine  Gull 

Turkey  Vulture 

Mississippi  Kite 

Goshawk 

Cooper' s  Hawk 

Sharp-shinned  Hawk 

Marsh  Hawk 

Rough-legged  Hawk 

Ferruginous  Hawk 

Red-tailed  Hawk 

Swainson's  Hawk 

Harris1  Hawk 

Golden  Eagle 

Bald  Eagle 

Osprey 

Prairie  Falcon 

Merlin 

Kestrel 


Appendix  D 
MAJOR  HABITAT  TYPES  AND  RELATED  ANIMAL  SPECIES 


CLASS  OF 
ANIMAL 


COMMON  NAME 


CLASS  OF 
ANIMAL 


COMMON  NAME 


Birds  Peregrine  Falcon 

(Continued)        Scaled  Quail 

King-Necked  x  White  Winged  Pheasant 

Band- tailed  Pigeon 

Rock.  Dove  or  Domestic  Pigeon 

White-winged  Dove 

Mourning  Dove 

Inca  Dove 

Ground  Dove 

Yellow-billed   Cockoo 

Roadrunner 

Barn  Owl 

Screech   Owl 

Great   Horned  Owl 

Burrowing  Owl 

Long-eared   Owl 

Short-eared    Owl 

Spotted   Owl 

Poor-Will 

Common   Nighthawk 

Lesser    Nighthawk 

Chimney    Swift 

White-throated  Swift 

Black-chinned  Hummingbird 

Broad -tailed  Hummingbird 

Rufous  Hummingbird 

Belted  Kingfisher 

Ye  How- shafted  Flicker 

Red-shafted  Flicker 

Red-headed  Woodpecker 

Yellow-bellied  Sap sucker 

Williamson' s  Sap sucker 

Ladder-backed  Woodpecker 

Eastern  Kingbird 

Western  Kingbird 

Cassin' s  Kingbi  rd 

Scissor-tailed  Flycatcher 

Ash-throated  Flycatcher 

Eastern  Phoebe 

Black  Phoebe 

Say's  Phoebe 

Traill' s  Flycatcher 

Western  Flycatcher 

Western  Wood  Pewee 

Olive-sided  Flycatcher 

Vermilion  Flycatcher 

Violet  Green  Swallow 

Tree  Swallow 

Bank  Swallow 

Rough-winged  Swallow 

Cliff  Swallow 

Barn  Swallow 

Mockingbird 

Catbird 

Brown  Thrasher 

Curve-billed  Thrasher 

Crissal  Thrasher 

Sage  Thrasher 

Steller's  Jay 

Scrub  Jay 

Common  Raven 

White-necked    Raven 

Plain  Titmouse 

Verdin 

Common  Bushtit 

Dipper 

White-breasted  Nuthatch 

Red-breasted  Nuthatch 

Pygmy   Nuthatch 

Brown  Creeper 

House  Wren 

Winter  Wren 

Bewick' s  Wren 

Cactus  Wren 

Long-billed  Marsh  Wren 

Rock  Wren 

Robin 

Hermit  Thrush 


Birds 
(Continued) 


Eastern ' Bluebird 

Western  Bluebird 

Mountain  Bluebird 

Townsend's  Solitaire 

Golden-crowned  Kinglet 

Ruby-crowned  Kinglet 

Water  Pipit 

Bohemian  Waxwing 

Cedar  Waxwing 

Phainopepla 

Loggerhead  Shrike 

Starling 

Bell's  Vireo 

Solitary  Vireo 

Warbling  Vireo 

Orange-crowned  Warbler 

Virginia's  Warbler 

Nashville  Warbler 

Yellow  Warbler 

Myrtle  Warbler 

Audubon's  Warbler 

Black-throated  Cray  Warbler 

Townsend's  Warbler 

Kentucky  Warbler 

MacGillivray 's  Warbler 

Wilson's  Warbler 

Yellowthroat 

Yellow-breasted  Chat 

American  Redstart 

House  Sparrow 

Eastern  Meadowlark 

Western  Meadowlark 

Yellow-headed  Blackbird 

Red-winged  Blackbird 

Orchard  Oriole 

Hooded  Oriole 

Scott's  Oriole 

Bullock's  Oriole 

Brewer 's  Blackbird 

Boat-tailed  Crackle 

Brown-headed  Cowbird 

Western  Tanager 

Summer  Tanager 

Cardinal 

Pyrrhuloxia 

Rose-breasted  Grosbeak 

Black-headed  Grosbeak 

Indigo  Bunting 

Lazilu  Bunting 

Painted  Bunting 

Evening  Grosbeak 

Blue  Grosbeak 

House  Finch 

Pine  Siskin 

American  Goldfinch 

Lesser  Goldfinch 

Red  Crossbill 

Green-tailed  Towhee 

Rufous-sided  Towhee 

Brown  Towhee 

Lark  Bunting 

Savannah  Sparrow 

Grasshopper  Sparrow 

Lark  Sparrow 

Black- throated  Sparrow 

Sage  Sparrow 

Slate- colored  Junco 

Oregon  Junco 

Gray-headed  Junco 

Chipping  Sparrow 

Clay-colored  Sparrow 

Brewer ' s    Sparrow 

Field  Sparrow 

Harris '  Sparrow 

White-crowned  Sparrow 

Co lden-ur owned  Sparrow 

White- throated  Sparrow 

Fox  Sparrow 
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Appendix  U 
MAJOR  HABITAT  TYPES  AND  RELATED  ANIMAL  SPECIES 


CLASS  OF 
ANIMAL 


COMMON  NAME 


Birds 
(Continued) 


Lincoln's  Sparrow 
Song  Sparrow 
Dickcissel 


Leafnose  Bat 

Cave  Myotis 

Long-legged  Myotis 

California  Myotis 

Western  Pipistrel 

Townsend's   Big-eared   Bat 

Pallid  Bat 

Brazillian  Freetail  Bat 

Big-freetail  Bat 

Pocketed  Freetail  Bat 

Raccoon 

Ringtail 

Longtail  Weasel 

Spotted  Skunk 

Stripped  Skunk 

Hognose  Skunk 

Coyote 

Gray  Fox 

Bobcat 

Plains  Pocket  Gopher 

Silky  Pocket  Mouse 

Hispis  Pocket  Mouse 

Batmertail  Kangaroo  Rat 

Ord's  Kangaroo  Rat 

Merriam's  Pocket  Mouse 

Beaver 

Western  Harvest  Mouse 

White-footed  Mouse 

Deer  Mouse 

Brush  Mouse 

Whitethroat  Woodrat   (Packrat) 

Southern  Plains  Woodrat   (Packrat) 

Hispid  Cotton  Rat 

Muskrat 

Norway  Rat 

House  Mouse 

Porcupine  • 

Blacktail  Jackrabbit 

Desert  Cottontail 

Mule  Deer 

Armadillo 
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Appendix  D 
MAJOR  HABITAT  TYPES  AND  RELATED  ANIMAL  SPECIES 


SPECIES 


DRAINAGES,  DRAWS,  CANYON  HABITAT 


Bigscale  Logperch 

Black  Bullhead 

Channel  Catfish 

Flathead  Catfish 

White  Bass 

Green  Sunfish 

Warmouth 

Bluegill 

Longear  Sunfish 

Largemouth  Black  Bass 

White  Crappie 

Black  Crappie 

Black  Buffalofish 

Spotted  Bass 

Southwestern  Plains  Killifish 

Texas  Shiner 

Rainwater  Killifish 

Pecos  Darter 

Bigscale  Logperch 

Gray  Redhorse 

Round nose  Minnow 

Mexican  Tetra 

Greenthroat  Darter 

Pecos  Pupfish 

Silverband  Shiner 

Gray  Redhorse 

Pros per pine  Shiner 

Blue  Sucker 


REPTILES  &  AMPHIBIANS 

Eastern  Barking  Frcg 

Coach's    Spadefoot  Toad 

Western  Spadefoot  Toad 

Plains   Spadefoot  Toad 

Great  Plains  Toad 

Red-spotted   Toad 

Texas  Banded  Gecko 

Crevice  Spiny  Lizard 

Lesser  Earless  Lizard 

Greater  Earless  Lizard 

Leopard  Lizard 

Eastern  Fence  Lizard 

Side-blotched   Lizard 

Texas  Horned  Lizard 

Many-lined   Skink 

Six-lined   Whiptail 

Texas    Spotted  Whiptail 

Western  Whiptail 

Checkered  Whiptail 

Coachwhip 

Bull  Snake 

Kingsnake 

Long-nosed  Snake 

Plains  Black-headed  Snake 

Night  Snake 

Massasauga 

Western  Diamondback  Rattlesnake 

Western  Rattlesnake 


Coopers'  Hawk 

Red- tailed  Hawk 

Swainson's  Hawk 

Ferruginous  Hawk 

Kestrel 

Scaled  Quail 

Mourning  Dove 

Road runner 

Barn  Owl 

Screech  Owl 

Great-horned  Owl 

Pygmy  Owl 

Flicker 

Ladder-backed  Woodpecker 

Scissor-tailed  Flycatcher 

Eastern  Phoebe 

Say's  Phoebe 

White-breasted  Nuthatch 

Bewick's  Wren 

Cactus  Wren 

Canyon  Wren 

Rock  Wren 

Winter  Wren 

Blue  Jay 

Crow 

Western  Bluebird 

Mountain  Bluebird 

Townsend 's  Solitaire 

Curve-billed  Thrasher 

Brown  Thrasher 

Crissal  Thrasher 

Loggerhead  Shrike 

Northern  Oriole 

Pyrrhuloxla 

Cardinal 

Indigo  Bunting 

Blue  Grosbeak 

Myrtle  Warbler 

Audubon's  Warbler 

Yellow  Warbler 

House  Finch 

American  Goldfinch 

Lesser  Goldfinch 

Rufous-sided  Towhee 

Brown  Towhee 

Green-tailed  Towhee 

Lark  Sparrow 

Black-throated  Sparrow 

Rufous-crowned  Sparrow 

Dark-eyed  Janco 

Harris'  Sparrow 

White-crowned  Sparrow 

Golden-crowned  Sparrow 

Lincoln ' s  Sparrow 


Grey  Shrew 

Raccoon 

Ringtail 

Longtail  Weasel 

Striped  Skunk 

Hognose  Skunk 

Coyote 

Gray  Fox 

Bobcat 

Plains  Pocket  Mouse 

Merriam's  Pocket  Mouse 

Silky  Pocket  Mouse 

Desert  Pocket  Mouse 

Nelson's  Pocket  Mouse 

Hispid  Pocket  Mouse 

Plains  Harvest  Mouse 

Cactus  Mouse 

Deer  Mouse 

Bush  Mouse 

Rock  Mouse 

N.  Grasshopper  Mouse 

White-throated  Woodrat 

Porcupine 

Desert  Cottontail 

Mule  Deer 


MIXED   DESERT   SHRUB   HABITAT 


REPTILES   &   AMPHIBIANS 

Eastern  Barking  Frog 
Couch's   Spadefoot  Toad 
Plains   Spadefoot   Toad 
Western  Box  Turtle 
Lesser    Earless  Lizard 
Greater   Earless   Lizard 
Leopard  Lizard 
Eastern  Fence  Lizard 
Side-blotched  Lizard 
Texas   Horned   Lizard 
Round-tailed  Lizard 
Great  Plains   Skink 
Many-lined   Skink 
Little    Striped  Whiptail 


Cooper's  Hawk 
Red- tailed    Hawk 
Swainson's  Hawk 
Harris '    Hawk 
Ferruginous  Hawk 
Kestrel 
Marsh  Hawk 
Scaled  Quail 
Mourning  Dove 
Barn  Owl 
Screech   Owl 
Great-horned   Owl 
Roadrunner 
Lesser  Nighthawk 


Grey   Shrew 

Raccoon 

Ringtail 

Longtail  Weasel 

Striped    Skunk 

Hognose    Skunk 

Coyote 

Gray   Fox 

Bobcat 

Plains    Pocket   Mouse 

Merriam's    Pocket  Mouse 

Silky    Pocket   Mouse 

Desert    Pocket   Mouse 

Nelson's   Pocket   Mouse 


Appendix  D 
MAJOR  HABITAT  TYPES  AND  RELATED  ANIMAL  SPECIES 


SPECIES 


MIXED   DESERT   SHRUB   HABITAT    (Continued) 


REPTILES   *   AMPHIBIANS 
Western  Whiptail 
Checkered  Whiptail 
Texas  Blind  Snake 
Western  Hognosed   Snake 
Coachwhip 
Glossy  Snake 
Bull  Snake 
Kingsnake 
Milksnake 
Long-nosed  Snake 
Ground    Snake 

Plains  Black-headed  Snake 
Western  Black-headed  Snake 
Night   Snake 
Massasauga 

Western  Diamondback  Rattlesnake 
Western  Rattlesnake 


MAMMALS 


Flicker 

Ladder-backed  Woodpecker 

Downy  Woodpecker 

Scissor-tailed  Flycatcher 

Say's  Phoebe 

Eastern  Phoebe 

W.  Kingbird 

Ash- throated   Flycatcher 

White-necked  Raven 

Bewick's  Wren 

Cactus  Wren 

Loggerhead  Shrike 

Curve-billed  Thrasher 

Crlssal  Thrasher 

Brown  Thrasher 

Sage  Thrasher 

W.  Meadowlark 

Cedar  Waxwing 

Northern  Oriole 

Western  Bluebird 

Mountain  Bluebird 

Brown  Townee 

Pyrrhuloxia 

Green-tailed  Towhee 

Lark  Bunting 

Vesper  Sparrow 

Cassin's  Sparrow 

Black-throated  Sparrow 

White-throated  Sparrow 

Brewer's  Sparrow 

Sage  Sparrow 

Horned  Lark 

Roadrunner 


Hispid  Pocket  Mouse 

Plains  Harvest  Mouse 

Cactus  Mouse 

Deer  Mouse 

Bush  Mouse 

Rock  Mouse 

Northern  Grasshopper  Mouse 

White-throated  Woodrat 

Porcupine 

Desert  Cottontail 

Mule  Deer 

Mexican  Ground  Squirrel 

Old  Kangaroo  Rat 

Black-tailed  Jackrabbit 

Pronghorn 


MESQUITE  GRASSLAND 


REPTILES  &  AMPHIBIANS 

Couch's  Spadefoot  Toad 

Plains  Spadefoot  Toad 

Green  Toad 

Great  Plains  Toad 

Western  Box  Turtle 

Texas  Toad 

Lesser  Earless  Lizard 

Greater   Earless  Lizard 

Leopard  Lizard 

Desert  Spiny  Lizard 

Eastern  Fence  Lizard 

Side-blotched  Lizard 

Tree  Lizard 

Texas  Horned  Lizard 

Short-horned  Lizard 

Round-tailed  Lizard 

Great  Plains   Skink 

Many-Lined   Skink 

New  Mexican  Whiptail 

Desert   Grassland  Whiptail, 

Six-lined  Whiptail 

Texas   Spotted  Whiptail 

Western  Whiptail 

Western  Blind  Snake 

Texas   Blind   Snake 

Western  Hobnose  Snake 

Coachwhip 

Glossy  Snake 

Bull  Snake 

King  Snake 

Long-nosed  Snake 

Black-necked  Garter  Snake 

Checkered  Garter  Snake 

Ground  Snake 

Plains  Black-headed  Snake 

Western  Black-headed  Snake 

Night  Snake 

Massasuga 

Western  Diamondback  Rattlesnake 

Western  Rattlesnake 


MAMMALS 


Cooper's  Hawk 

Redtailed  Hawk 

Marsh  Hawk 

Ferruginous  Hawk 

Swainson's  Hawk 

Kestrel 

Scaled  Quail 

Mourning  Dove 

Barn  Owl 

Screech  Owl 

Great  Horned  Owl 

Flicker 

Ladder-backed  Woodpecker 

Scissor-tailed  Flycatcher 

Say's  Phoebe 

Western  Kingbird 

Ash-throated   Flycatcher 

Crow 

White-necked  Raven 

Bewick's  Wren 

Cactus  Wren 

Brown  Thrasher 

Curve-billed  Thrasher 

Crlssal  Thrasher 

Sage  Thrasher 

Loggerhead  Shrike 

Western  Meadowlark 

Western  Bluebird 

Mountain  Bluebird 

Cedar  Waxwing 

Northern  Oriole 

Pyrrhuloxia 

Brown  Towhee 

Green-tailed  Towhee 

Lark  Bunting 

Lark  Sparrow 

Vesper  Sparrow 

Cessin's  Sparrow 

Brewer 

Black-throated  Sparrow 

White-crowned  Sparrow 


Striped  Skunk 

Coyo  te 

Mexican  Ground  Squirrel 

Desert  Pocket  Mouse 

Bobcat 

Nelson's  Pocket  Mouse 

Merriam's  Kangaroo  Rat 

Plains- Harvest  Mouse 

Northern  Grasshopper  Mouse 

Cactus  Mouse 

Deer  Mouse 

Southern  Plains  Woodrat 

Desert  Cottontail 

Mule  Deer 


D-5 


Appendix  D 

MAJOR  HABITAT  TYPES  AND  RELATED  ANIMAL  SPECIES 


SPECIES 


MESQUITE   GRASSLAND    (Continued) 


BIRDS 


Roadrunner 
Horned  Lark 
Cassin's   Sparrow 
Black-throated  Sparrow 


CREOSOTE  HABITAT 


REPTILES  &   AMPHIBIANS 

Eastern  Barking  Frog 

Couch's    Spadefoot   Toad 

Great  Plains  Toad 

Red-spotted  Toad 

Texas  Banded  Gecko 

Lesser   Earless   Lizard 

Greater  Earless  Lizard 

Leopard  Lizard 

Crevice  Spiny  Lizard 

Eastern  Fence  Lizard 

Side-blotched  Lizard 

Round-tailed  Horned  Lizard 

Many-lined  Skink 

Six-lined  Whiptail 

Texas  Spotted  Whiptail 

Western  Whiptail 

Texas  Blind   Snake 

Coachwhip 

Glossy  Snake 

Bull  Snake 

Long-nosed  Snake 

Ground  Snake 

Western  Black-headed  Snake 

Western  Diamondback  Rattlesnake 


Red-tailed  Hawk 
Ferruginous  Hawk 
Swainson's  Hawk 
Kestrel 
Harris'  Hawk 
Scaled  Quail 
Crissal  Thrasher 
Western  Meadowlark 
Grasshopper  Sparrow 
Lark  Bunting 
Lark  Sparrow 
Vesper  Sparrow 
Cassin's  Sparrow 
Black-throated  Sparrow 
Horned  Lark  (shortgrass) 
Roadrunner 


Striped  Skunk 

Coyote 

Bobcat 

Mexican  Ground  Squirrel 

Desert  Pocket  Mouse 

Nelson's  Pocket  Mouse 

Merriam's  Kangaroo  Rat 

Plains  Harvest  Mouse 

Northern  Grasshopper  Mouse 

Cactus  Mouse 

Deer  Mouse 

Southern  Plains  Woodrat 

Desert  Cottontail 

Mule  Deer 


SHORTGRASS  HABITAT 


REPTILES  &  AMPHIBIANS 

Couch's  Spadefoot  Toad 

Western  Spadefoot  Toad 

Plains  Spadefoot  Toad 

Great  Plains  Toad 

Texas  Toad 

Western  Box  Turtle 

Eastern  Fence  Lizard 

Short-horned  Lizard 

Many-lined  Skink 

Little  Striped  Whiptail 

Six-lined  Whiptail 

Texas  Blind   Snake 

Glossy  Snake 

King   Snake 

Long-nosed  Snake 

Plains  Black-headed  Snake 

Massasauga 

Western  Diamondbacked  Rattlesnake 

Western  Rattlesnake 


MAMMALS 


Mountain  Plover 

American  Golden  Plover 

Long-billed  Curlew 

Upland  Plover 

Mississippi  Kite 

Marsh  Hawk 

Rough-legged  Hawk 

Red-tailed  Hawk 

Ferruginous  Hawk 

Swainson's  Hawk 

Golden  Eagle 

Prairie  Falcon 

Kestrel 

Peregrine  Falcon 

Scaled  Quail 

Mourning  Dove 

Roadrunner 

Burrowing  Owl 

Short-eared  Owl 

Common  Night  Hawk 

Lesser  Night  Hawk 

Scissor-talled  Flycatcher 

Horned  Lark 

White-necked  Raven 

Sprague's  Pipit 

Western  Meadowlark 

Lark  Bunting 

Grasshopper  Sparrow 

Baird's  Sparrow 

Lark  Sparrow 

Vesper  Sparrow 

Cassin's  Sparrow 

McCown's  Longspur 

Chestnut-collared  Longspur 

Dickcissel 


Badger 

Striped  Skunk 

Coyote 

Swift  Fox 

Kit  Fox 

Thirteen-lined  Ground  Squirrel 

Merriam's  Pocket  Mouse 

Silky  Pocket  Mouse 

Plains  Harvest  Mouse 

Western  Harvest  Mouse 

Deer  Mouse 

Northern  Grasshopper  Mouse 

Black-tailed  Jackrabbit 

Pronghorn  Antelope 
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Appendix  D 
MAJOR  HABITAT  TYPES  AND  RELATED  ANIMAL  SPECIES 


SPECIES 


SPECIES 


SHINNERY   OAK/ DUNE   HAB ITAT 


REPTILES  &   AMPHIBIANS 

Side-blotched  Lizard 

Lesser  Earless  Lizard 

Leopard  Lizard 

Eastern  Fence  Lizard 

Round-tailed  Homed  Lizard 

Sandune  Sagebrush  Lizard 

Six-lined  Whiptail 

Western  Whiptail 

Texas  Blind  Snake 

Western  Hognosed   Snake 

Bull  Snake 

Massasauga 

Western  Diaraondbacked  Rattlesnake 

Western  Rattlesnake 


BIRDS 


Marsh  Hawk 
Rough-legged  Hawk 
Red-tailed  Hawk 
Ferruginous  Hawk 
Swainson's  Hawk 
Harris '  Hawk 
Kestrel 
Scaled  Quail 
Mourning  Dove 
Road runner 
Burrowing  Owl 
White-necked  Raven 
Cactus  Wren 
Loggerhead  Shrike 
W.  Meadowlark 
Pyrrhuloxia 
House  Finch 
Grasshopper  Sparrow 
Baird ' s  Sparrow 
Lark  Sparrow 
Vesper  Sparrow 
Cassin's  Sparrow 
Sage  Sparrow 
Brewer's  Sparrow 


MAMMALS 


Badger 

Striped  Skunk 

Coyote 

Plains  Pocket  Mouse 

Desert  Pocket  Mouse 

Merriam's  Kangaroo  Rat 

Deer  Mouse 

Northern  Grasshopper  Mouse 

Blacktail  Jackrabbit 

Desert  Cottontail 

Mule  Deer 

Spotted  Ground   Squirrel 

Plains   Pocket  Gopher 

Silky  Pocket  Mouse 

Ord's  Kangaroo  Rat 


BROADLEAF  TREE  HABITAT   (Upland) 


REPTILES   &   AMPHIBIANS 

Coach's  Spadefoot  Toad 

Western  Spadefoot  Toad 

Plains  Spadefoot  Toad 

Great  Plains  Toad 

Red-spotted  Toad 

Leopard  Lizard 

Eastern  Fence  Lizard 

Side-blotched  Lizard 

Coachwhip 

Bull  Snake 

King snake 

Long-nosed  Snake 

Plains  Black-headed  Snake 

Night  Snake 

Massasauga 

Western  Diamondback  Rattlesnake 

Black-tailed  Rattlesnake 

Western  Rattlesnake 


BIRDS 


Cooper's  Hawk 

Red- tailed   Hawk 

Swainson's  Hawk 

Ferruginous  Hawk 

Kestrel 

Scaled  Quail 

Mourning  Dove 

Roadrunner 

Barn  Owl 

Screech  Owl 

Great-horned  Owl 

Long-eared  Owl 

Pygmy  Owl 

Flicker 

Red-headed  Woodpecker 

Ladder-backed  Woodpecker 

Scissor-tailed  Flycatcher 

Eastern  Phoebe 

Say's  Phoebe 

White-breasted  Nuthatch 

Bewick's  Wren 

Cactus  Wren 

Winter  Wren 

Blue  Jay 

Crow 

Western  Bluebird 

Mountain  Bluebird 

Townsend's  Solitaire 

Curve-billed  Thrasher 

Brown  Thrasher 

Loggerhead  Shrike 

Northern  Oriole 

Pyrrhuloxia 

Cardinal 

Indigo  Bunting 

Blue  Grosbeak 

Myrtle  Warbler 

Audubon's  Warbler 

Yellow  Warbler 

Verdin 

House   Finch 

American  Goldfinch 

Lesser  Goldfinch 

Rufous-sided  Towhee 

Brown  Towhee 

Green-tailed  Towhee 

Lark  Sparrow 

Black-throated  Sparrow 

Rufous-crowned  Sparrow 

Dark-eyed  Janco 

Harris'  Sparrow 

White-crowned   Sparrow 

Golden-crowned  Sparrow 

Lincoln's  Sparrow 


Raccoon 

Longtail  Weasel 

Striped  Skunk 

Hognose  Skunk 

Coyote 

Gray  Fox 

Bobcat 

Plains  Pocket  Mouse 

Merriam's  Pocket  Mouse 

Nelson's  Pocket  Mouse 

Hispid  Pocket  Mouse 

Plains  Harvest  Mouse 

Deer  Mouse 

Bush  Mouse 

Northern  Grasshopper  Mouse 

White-throated  Woodrat 

Porcupine 

Desert  Cottontail 

Mule  Deer 


Appendix  D 
MAJOR  HABITAT  TYPES   AND   RELATED   ANIMAL   SPECIES 


SPECIES 


SPECIES 


REPTILES   &   AMPHIBIANS 
Collared   Lizard 
Sagebrush  Lizard 
Side-blotched  Lizard 
Tree  Lizard 

Blacknecked  Garter  Snake 
Western  Diamondback  Rattlesnake 
Little   Striped  Whiptail 
Western  Whiptail 
Crevice  Spiny  Lizard 


PINYON- JUNIPER  HABITAT 


Mountain  Bluebird 

Western  Bluebird 

Bushtit 

Mountain  Chickadee 

Prairie  Falcon 

House  Finch 

Common  Flicker 

Ash-throated  Flycatcher 

Vermilion  Flycatcher 

Blue-gray  Gnatcatcher 

Black-headed  Grosbeak 

Sharp-shinned  Hawk 

Black-chinned  Hummingbird 

Broad-tailed  Hummingbird 

Pinyon  Jay 

Scrub  Jay 

Gray-headed  Junco 

Cassin's  Kingbird 

Common  Nighthawk 

Clark's  Nutcracker 

Pygmy  Nuthatch 

Scott's  Oriole 

Great  Horned  Owl 

Long-eared  Owl 

Pygmy  Owl 

Western  Wood  Peewee 

Black  Phoebe 

Band- tailed  Pigeon 

Poor-Will 

Scaled  Quail 

Roadrunner 

Robin 

Loggerhead  Shrike 

Pine  Siskin 

Townsend's  Solitaire 

Black-chinned  Sparrow 

Black- throated  Sparrow 

Brewer ' s  Sparrow 

Chipping  Sparrow 

Lark  Sparrow 

Violet-green  Swallow 

White-throated  Swift 

Western  Tanager 

Crissal  Thrasher 

Curve-billed  Thrasher 

Plain  Titmouse 

Brown  Towhee 

Green-tailed  Towhee 

Rufous-sided  Towhee 

Wild  Turkey 

Gray  Vlreo 

Black-throated  Gray  Warbler 

Orange-crowned  Warbler 

Virginia's  Warbler 

Cedar  Waxwing 

Bewick's  Wren 

Rock  Wren 


Big  Brown  Bat 

Big  Free-tailed  Bat 

Brazilian  Free-tailed  Bat 

Hoary  Bat 

Pallid  Bat 

Townsend's  Big-eared  Bat 

Black  Bear 

Antelope 

Badger 

Beaver 

Bobcat 

Coyote 

Mule  Deer 

White-tailed  Deer 

Gray  Fox 

Kit  Fox 

Swift  Fox 

Mountain  Lion 
Apache  Pocket  Mouse 

Brush  Mouse 

Cactus  Mouse 

Deer  Mouse 

Northern  Grasshopper  Mouse 

Pinyon  Mouse 

Rock  Mouse 

Silky   Pocket   Mouse 

Western  Harvest  Mouse 

White-footed  Mouse 

Musk rat 

California  Myotis 

Fringed  Myotis 

Long-legged  Myotis 

Western  Pipistrelle 

Porcupine 

Black-tailed  Jackrabbit 

Desert  Cottontail  Rabbit 

Nuttalls  Cottontail 

Raccoon 

Banner-tailed  Kangaroo  Rat 

Hispid  Cotton  Rat 

Mexican  Wood  Rat 

Ord's  Kangaroo  Rat 

White-throated  Wood  Rat 

Barbary  Sheep 

Desert  Shrew 

Eastern  Spotted  Skunk 

Hog-nosed  Skunk 

Rock  Squirrel 

Long-tailed  Weasel 
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Appendix  E 

THREATENED  OR  ENDANGERED  SPECIES  OCCURRING 
IN  THE  ROSWBLL  DISTRICT 

(Source:   East  Roswell  Grazing  EIS  and  NMDG6.F  Handbook  of  Endangered  Species) 


COMMON   NAME 


CLASSIFICATION 


STATUS    IN   DISTRICT 


Nelson's    Pocket   Mouse 
Blackfooted   Ferret 


Olivaceous   Cormorant 
Mississippi  Kite 
Bald  Eagle 

Peregrine  Falcon 
Aplomado  Falcon 
Least  Tern 

Redheaded  Woodpecker 
Bell's  Vireo 

Varied  Bunting 
Baird's  Sparrow 
McCown's  Longspur 

Texas  Slider  Turtle 

Sandune  Sagebrush  Lizard 

Blotched  Plain-bellied  Water  Snake 

Pecos  Western  Ribbon  Snake 

Trans-Pecos  Rat  Snake 

Mottled  Rock  Rattlesnake 

Eastern  Barking  Frog 
Blanchard's  Cricket  Frog 
Blue   Sucker 
Gray   Redhorse 
Mexican  Tetra 
Silverband   Shiner 
Bluncnose  Shiner 
Silvery  Minnow 
Greenthroat  Darter 
Bigscale  Logperch 

Pecos  Gambusia 


SE/II 
FE-SE/I 


SE/II 
SE/II 
FE-SE/II 

FE-SE/I 

SE/I 

SE/II 

SE/II 
SE/II 

SE/II 
SE/II 
SE/II 

SE/II 

SE/II 

SE/II 

SE/II 

SE/II 

SE/II 

SE/II 

SE/II 

SE/I 

SE/I 

SE/II 

SE/I 

SE/I 

SE/II 

SE/II 

SE/II 

FE-SE/II 


Unknown:   On  periphery  of  range;  1  specimen  collected  in  state. 

Five  prairie  dog  towns  on  federal  land  east  of  Pecos  River,  west 
side  of  district,  not  inventoried.   Southeastern  New  Mexico  has 
few  large  colonies  left  except  on  deeded  land.  Map  2  (Appendix  A) 
identifies  potential  Black-footed  ferret  area.   Site-specific 
evaluations  will  be  made  in  these  areas  for  prairie  dog  towns. 

Unknown:   Two  unverified  sightings,  one  on  Bitterlakes  National 
Wildlife  Refuge,  and  one  on  Pecos  River. 

Summer  residents  on  Pecos  River,  five  unverified  reports  on 
Pecos  River,  no  documented  nesting  pairs. 

Documented  winter  sightings  recorded  on  map  in  Roswell  District. 
Less  than  10  birds  ever  recorded  in  district  during  winter  migra- 
tion. 

No  known  suitable  nesting  sites  exist  on  federal  land  in  district. 
Occasional  migrants  have  been  seen. 

Unknown:   Two  unverified  sightings  in  extreme  southeastern  corner 
of  district. 

Two  verified  sightings,  one  on  Bitterlakes  National  Wildlife 
Refuge  and  one  on  Avalon  Reservoir,  occasional  migrants  in  Eddy 
and  Lea  counties  have  been  sighted. 

Occasional  sightings  in  summer  along  Pecos  River  Valley. 

Unknown:   Summers  in  lower  Pecos  Valley,  eight  unverified  sight- 
ings in  district. 

Small  numbers  summer  in  Carlsbad  National  Park. 

Winter  migrant,  one  verified  winter  sighting  near  Roswell  in  1929. 

Three  verified  sightings  in  district,  part  of  wintering  area, 
however  degradation  of  shortgrass  area  is  a  limiting  factor. 

Peripheral  range  in  riparian  area  of  southeastern  New  Mexico, 
several  verified  sightings  south  of  Carlsbad  on  Pecos  River. 

Intensive  inventories  by  BLM  and  NMDGSF  outline  distribution  areas 
in  district.  Found  primarily  in  Mescalero  Sands. 

Peripheral  range  in  riparian  area  of  southeastern  New  Mexico, 
several  verified  sightings  south  of  Carlsbad  on  Pecos  River. 

Peripheral  range  in  riparian  area  of  southeastern  New  Mexico, 
frequent  sightings  along  Black  River  south  of  Carlsbad. 

Peripheral  range  in  New  Mexico,  occurs  in  Guadalupe  mountains  but 
in  low  numbers. 

Unknown  numbers  since  this  species  is  at  extreme  edge  of  its  range. 


An  intensive  inventory  of  the  Pecos  River  riparian  area  is  currently 
underway.   This  inventory  will  identify  any  threatened  or  endangered 
species  occuring  along  the  river  where  most  of  the  riparian  habitat 
exists  in  the  district.   There  are  approximately  43  miles  of  river 
front  on  the  Pecos  and  Black  River  under  federal  status. 


Contracted  inventory  of  this  species  completed  in  1979.   Report  in 
Roswell  District  Office.   Blue  Springs  (private  land)  has  highes-t 
population. 


FE       =    Federal  Endangered 

SE/I     ■    State  endangered  (Group  I)  -  Species  whose  prospects  of  survival  or  recruitment  in  the  state  are  in  jeopardy. 

SE/II    -    State  endangered  (Group  II)  -  Species  whose  prospects  of  survival  or  recruitment  within  the  state  may  become  in  Jeopardy 
in  the  foreseeable  future. 


E-l 


REFERENCES 


REFERENCES 


(Note:   Although  not  all  references  are  specifically  cited  in  the  text,  they 
are  provided  for  the  information  and  possible  further  study  by  the  serious 
reader. ) 

Boyer,  David  G. ,  Dennis  McQuillan,  and  Maxine  S.  Goad.   New  Mexico  Surface 
Impoundment  Assessment.   A  report  to  the  U.  S.  Environmental  Protec- 
tion Agency  (EPA)  of  Work  Completed  Under  EPA  Grant  F-006213-01-0  by 
the  Water  Pollution  Control  Bureau,  New  Mexico  Environmental  Improve- 
ment Division,  pp.   6-5/6-10. 

Bureau  of  Land  Management.   September  1979.   East  Roswell  Grazing  Environ- 
mental Impact  Statement.   U.  S.  Government  Printing  Office,  Washington, 
D.  C.   John  A.  Naylor,  Team  Leader.   Hubert  Phillips,  Writer-Editor. 

Camilli,  Eileen  L. ,  and  Christina  G.  Allen.   April  1979.   A  Cultural  Resour- 
ces Overview  for  the  Bureau  of  Land  Management's  Roswell  District. 
Edited  by  Linda  S.  Cordell  and  Mark  E.  Harlan,  Office  of  Contract 
Archeology,  University  of  New  Mexico,  Albuquerque.   Unpublished. 

Forest  Service.   1979.   RUN  WILD!   Wildlife  Information  Storage  and  Retrie- 
val System.   A  cooperative  project  of  the  U.  S.  Department  of  Agricul- 
ture Southwestern  Region.   Agencies  involved  where  the  Forest  Service 
and  the  Rocky  Mountain  Forest  and  Range  Experiment  Station,  Ft.  Collins, 
Colo. 

Fundamentals  of  Oil  and  Gas  Production.   nd.   A  publication  of  the  Petroleum 
Publishing  Company,  Dallas,  TX. 

Golden,  Tom.   April  11,  1980.   Summary  of  Consultation  for  the  Four-year 

Authorization  Request.   New  Mexico  State  Office,  Bureau  of  Land  Manage- 
ment, Santa  Fe. 

Hendrickson,  G.  E. ,  and  R.  S.  Jones.   Geology  and  Groundwater  Resources  of 
Eddy  County,  New  Mexico.   In:   Water  Report  3,  1952.   U.  S.  Geological 
Survey,  State  Bureau  of  Mines  and  Mineral  Resources,  New  Mexico  Insti- 
tute of  Mining  and  Technology,  Campus  Station,  Socorro,  New  Mexico. 

Meyer,  R.  F.   1966.   Geology  of  Pennsylvanian  and  Wolfcampian  Rocks  in 

Southeast  New  Mexico.   U.  S.  Geologic  Survey,  Memoir  17.   Published 
by  the  U.  S.  Government  Printing  Office. 

New  Mexico  Agricultural  Statistics  -  1978,  Vol.  8,  Supplement  1978.   Pub- 
lished by  the  U.  S.  Department  of  Agriculture,  in  cooperation  with  the 
New  Mexico  Crop  and  Livestock  Reporting  Service;  the  New  Mexico  Depart- 
ment of  Agriculture;  and  New  Mexico  State  University,  Las  Cruces . 
Information  provided  to  the  Roswell  District,  BLM,  by  Paul  Sturiale, 
Regional  Planner,  Southeastern  New  Mexico  Economic  Development  District, 
July  25,  1980. 

New  Mexico  State  Highway  Department.   19  72.   Geology  and  Aggregate  Resources 
for  District  II.   Santa  Fe,  NM. 


R-l 


REFERENCES  (cont.) 


Nicholson,  Alexander,  Jr.,  and  Alfred  Clebsch,  Jr.   Geology  and  Groundwater 
Conditions  in  Southern  Lea  County,  New  Mexico.   In:   Groundwater  Report 
6,  1961.   U.  S.  Geological  Survey,  State  Bureau  of  Mines  and  Minerals 
Resources,  New  Mexico  Institute  of  Mining  and  Technology,  Campus  Sta- 
tion, Socorro,  New  Mexico. 

Sorenson,  Earl  F.   1977.   Water  Use,  by  Categories,  In:   New  Mexico  Counties 
and  River  Basins,  and  Irrigated  and  Dry  Cropland  Acreage  in  1975. 
Technical  Report  41.   New  Mexico  State  Engineer,  Santa  Fe. 

U.  S.  Department  of  the  Interior,  Bureau  of  Reclamation.   Nov.  1976.   New 

Mexico  Water  Resources:   Assessment  for  Planning  Purposes.   In  coopera- 
tion with  the  State  of  New  Mexico. 

U.  S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Roswell  Dis- 
trict.  June  27,  1973.   Socioeconomic  Data  System. 

United  States  Geologic  Survey.  1965.  Mineral  and  Water  Resources  of  New 
Mexico.  Prepared  for  the  Committee  on  Interior  and  Insular  Affairs, 
the  U.  S.  Senate.   Published  by  the  U.  S.  Government  Printing  Office. 

Various  Authors.   June  9,  1980.   New  Mexico  Progress,  1979  Economic  Report, 
Vo 1 .  47.   Published  by  the  First  New  Mexico  Bankshare  Corporation. 

Various  Authors.   June  1980.   Pre-planning  Analysis  for  Roswell  Resource 
Management  Plan.   Roswell  District,  Bureau  of  Land  Management,  U.  S. 
Department  of  the  Interior. 

Ward,  Tom.   June  1979.   Socioeconomic  Study  of  the  Proposed  Grazing  Manage- 
ment Program,  East  Roswell  Environmental  Statement  Area.   Harbridge 
House,  Inc. 

Zaffarano,  Richard  F. ,  and  William  B.  Harper.   1975.   Petroleum,  Bureau  of 
Mines  Bulletin  66  7.   The  Bicentennial  Edition  of  Mineral  Facts  and 
Problems,  U.  S.  Department  of  the  Interior. 


R-2 


GLOSSARY 


GLOSSARY 


ABANDONMENT:   Compliance  with  the  stipulations  contained  within  the 

agreed  surface-use  plan  and  the  U.  S.  Geologial  Survey's  Permit  to 
Drill,  e.g.:   the  drilling  site  and  support  roads  have  been  restored 
to  a  condition  which  is  acceptable  to  the  surface  owner  and  the 
well  has  been  plugged  and  capped.   When  a  well  is  to  be  plugged  and 
capped,  the  well  must  be  sealed  as  prescribed  by  the  U.  S.  Geological 
Survey  to  prevent  contamination  of  ground  water.   The  access  road 
and  pad  must  also  be  reclaimed  to  meet  Bureau  of  Land  Management 
specifications.   These  stipulations  apply  to  both  "dry  holes"  and 
to  productive  wells  which  cease  productivity. 

BLM:   The  Bureau  of  Land  Management,  Department  of  the  interior. 

CATHODIC  PROTECTION  SYSTEMS:   Cathodic  pipe  protection  systems  which 
are  authorized  by  a  right-of-way  grant,  are  often  installed  in 
conjunction  with  pipelines  to  prevent  corrosion.   Essentially, 
cathodic  protection  consists  of  the  placement  of  electrical  con- 
tacts in  the  ground  to  establish  an  electrical  field  in  the  soil 
around  the  pipeline.   This  causes  negative  ions  to  migrate  away 
from  the  metal  pipe,  helping  to    ,;vent  corrosion. 

CAUSTIC  FLUIDS:   Any  fluid  with  a  high  pH  value,  e.g.:   any  fluid 
containing  caustic  soda. 

CLEARING  AND  BLADING:   The  use  of  mechanical  equipment,  e.g.:   bull- 
dozers, to  remove  vegetation  and  soil/rocks  to  permit  construction 
of  roads  or  other  facilities. 

DISPOSAL  WELL:   An  abandoned  or  dry  well  which  is  used  to  dispose  of 

saltwater  or  other  brine  wastes.   These  wastes  must  be  pumped  into 
specified  geologic  formations. 

DRY  HOLE:   Terminology  used  in  the  oil  and  gas  industry  to  describe  a 

well  drilled  for  the  purpose  of  discovering  oil  and/or  gas  resource, 
but  which  was  unproductive... 

GEOCHEMICAL:   The  related  chemical  and  geological  properties  of  a  sub- 
stance. 

GEOLOGIC:   Of  or  pertaining  to  the  science  or  study  of  geology. 

GEOPHYSICAL:   Broadly,  the  physics  of  the  earth.   In  the  more  popular 
and  practical  sense,  the  term  implies  the  application  of  electri- 
cal, thermal,  magnetic,  gravimetric,  and  seismic  methods  to  the 
exploration  for  petroleum,  metals,  and  underground  supplies  of 
water. 

KNOWN  GEOLOGIC  STRUCTURE:   A  term  used  by  the  USGS  to  designate  an 

area  in  which  competitive  leasing  will  take  place.   Such  an  area 
has  known  reserves  of  economic  minerals. 
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KNOWN  PRODUCING  AREA:   A  known  geologic  structure  which  historically  has 
produced  petroleum  products. 

LEASE:   A  legal  agreement  to  utilize  certain  resources  of  the  public 
lands . 

MESOZOIC  ERA:   One  of  the  grand  divisions  of  geologic  time  including 

the  interval  between  the  Permian  and  Tertiary  periods.   It  includes 
the  Triassic,  Jurassic,  and  Cretaceous  periods.   The  era  was 
characterized  by  dinosaurs,  marine  and  flying  reptiles,  primitive 
mammals,  ganoid  fish,  ammonites,  cycads ,  ferns,  and  evergreen  trees. 

METERING  SYSTEM:   Gas  produced  goes  through  a  meter  run  and/or  meter 
house  where  the  volume,  temperature,  and  pressure  are  recorded. 
The  meter  house  is  usually  a  small  tin  shed.   Meters  are  generally 
located  on  the  drill  pad  near  the  well  head  and  other  oil  and  gas 
facilities.   These  facilities  are  usually  approved  through  a  R/W 
grant . 

NATURAL  GAS:   Gas  issuing  from  the  earth's  crust  through  natural  openings 
or  bored  wells.   Also:   A  combustible  mixture  of  methane  and  higher 
hydrocarbons  used  chiefly  as  a  fuel  and  raw  material. 

NMDG&F:   New  Mexico  Department  of  Game  and  Fish. 

OFF-SITE  DRILLING:   Drilling  at  an  angle  to  reach  subsurface  resources 
from  an  adjacent  site. 

OGALLALA  FORMATION  (AQUIFER) :   Waterbearing  gravels  dating  from  the 

Pliocene  Epoch  (2  to  5  million  years  ago)  .   These  gravels  underlie 
the  Llano  Estacado  area  of  southeastern  New  Mexico. 

O.IL:   See  petroleum. 

OIL  CONSERVATION  COMMISSION:   A  New  Mexico  State  organization  which 
administers  state  regulations  for  the  oil  and  gas  industries. 

PERMIT-TO-DRILL:   A  document  issued  by  the  U.  S.  Geological  Survey,  with 
concurrence  of  the  Bureau  of  Land  Management,  which  authorizes  an 
applicant  to  drill  a  specific  well  on  a  federal  lease  and  includes 
the  authorized  surface-use  plan  and  appropriate  stipulations. 

PETROLEUM:   A  naturally  occurring,  inflamable,  complex  mixture  of  hydro- 
carbons and/or  their  sulfur,  nitrogen,  and  oxygen  derivations  which 
may  be  removed  from  the  earth  in  liquid  state.   It  is  often  accom- 
panied by  or  contains  dissolved  natural  gas. 

PLEISTOCENE  EPOCH:   The  first  epoch  of  the  Quaternary  period,  in  general 
including  the  time  and  deposits  of  the  last  great  glacial  epoch. 
The  Pleistocene  epoch  was  preceded  by  the  Pliocene  epoch  of  the 
Tertiary  period.   This  epoch  was  marked  by  repeated  glacial  advances, 
worldwide  fluctuations  of  sea  level. 
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PLIOCENE  EPOCH:   The  last  epoch  of  the  Tertiary  period,  and  the  rocks 
formed  during  that  time.   The  Pliocene  epoch  was  preceded  by  the 
Miocene  epoch  and  succeeded  by  the  Pleistocene  epoch  of  the 
Quaternary  period. 

PUBLIC  LANDS:   Lands  administered  by  the  Bureau  of  Land  Management  and 
owned  by  the  American  people  in  common  (the  public). 

RAPTORS:   Birds  of  prey. 

RESERVED  MINERAL  LANDS:  Lands  where  the  mineral  rights  are  federally-owned 
and  surface  rights  are  not. 

RESERVOIR  PRODUCTION  PHASE:  In  the  life  of  an  oil  field,  when  the  explora- 
tion and  development  phases  of  oil  field  development  have  been  comple- 
ted, and  oil  or  natural  gas  resources  are  being  exploited. 

RIGHT-OF-WAY  (R/W) :   Permission  to  transit  an  area  of  the  public  lands 
or  to  use  a  portion  of  that  area  for  a  stipulated  purpose. 

RIPARIAN  HABITAT:   A  specialized  form  of  wetland  restricted  to  areas  along, 
adjacent  to,  or  contiguous  with  perennially  and  intermittently  flowing 
rivers  and  streams,  also,  periodically  flooded  lake  and  reservoir  shore 
areas,  as  well  as  lakes  with  stable  water  levels  with  characteristic 
vegetation.   This  habitat  is  transitioned  between  true  bottom  land  wet- 
lands and  upland  terrestrial  habitats  and,  while  associated  with  water 
courses  may  extend  inland  for  considerable  distances.   Soils  of  the 
riparian  habitat  may  not  exhibit  typical  wet  soil  characteristics  of 
other  wetlands.   If  not,  wet  soil  characteristics  will  exist  close 
enough  to  the  surface  for  the  water  to  be  used  directly  by  vegetation. 
Vegetation  may  range  from  water-loving  hydrophytes  (such  as  pond  weeds) 
through  terrestrial  forms  such  as  sycamores,  cottonwoods,  and  willows. 

RUSTLER  FORMATION:   Sediments  composed  of  anhydrite,  siltstone,  sandstone, 
dolomite,  and  shales  which  were  deposited  in  the  Delaware  evaporite 
basin  during  the  late  Permian  Period  (225  million  years  ago) .   These  are 
a  source  of  relatively  poor  quality  ground  water  which  is  suitable  for 
use  by  livestock  in  some  areas. 

SEPARATION  SYSTEM:   Because  gas  and  oil,  oil  and  water,  or  even  gas,  oil  and 
water  occur  together  in  the  well  bore,  their  separation  at  the  surface 
is  a  basic  problem.   Various  types  of  separation  equipment  and  systems 
do  this  and  are  utilized  at  well  and  tank  batteries  throughout  the 
District.   The  equipment  consists  of  separators,  stabilizers,  scrubbers, 
heater  treaters,  and  precipitators.   These  systems  may  either  be  approved 
by  surface  use  plan  (SUP)  or  by  a  right-of-way  (R/W)  grant. 

SLUDGE  OIL:   Unusable,  waste  oil. 

STANDARD  OPERATING  PROCEDURES:   Procedures  which  comply  with  standard  rules 
and  regulations  of  the  U.  S.  Geologic  Survey  and  the  Bureau  of  Land 
Management . 
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STIPULATIONS:   Standards  used  to  protect  federal  resources  and  the 
natural  environment. 

STORAGE  FACILITIES:   Surface  storage  tanks  for  oil  vary  in  size  from 

small  tanks,  usually  found  at  individual  wells,  to  several  hundred- 
barrel  capacities  depending  on  total  well  or  lease  production  and 
whether  the  oil  is  marketed  from  the  well  site  or  from  a  lease  tank 
battery  system.   Storage  facilities  are  not  only  for  oil,  but  also 
light  hydrocarbons,  and  water  associated  with  oil  and  gas  production. 

SURFACE-USE  PLAN:   The  plan  of  operations  submitted  by  the  operator 
as  part  of  the  drilling  permit. 

TERTIARY  PERIOD:   The  first  period  of  the  Cenozoic  era,  and  the  rocks 
formed  during  that  time.   The  Tertiary  period  was  preceded  by  the 
Cretaceous  period  of  the  Mesozoic  era  and  surcceeded  by  the  Quaternary 
period.   It  is  composed  of  the  Paleocene,  Eocene,  Oligocene,  Miocene, 
and  Pliocene  epochs. 

"WALKED-DOWN  IN  PLACE":   A  method  of  disposing  of  vegetation  by  simply 

crushing  it  in  it's  natural  environment  by  using  mechanical  equipment. 

WATER  TREATMENT  AND  INJECTION  FACILITIES:   Secondary  recovery  of  oil 
reservoirs  in  the  district  is  done  primarily  by  flooding  with 
either  saltwater  or  fresh  water  although  the  injection  of  produced 
gas  is  used  in  some  fields.   In  general,  surface  facilities  consist 
of  a  combination  of  (1)  tanks  for  storage  and  treatment  of  water 
produced  with  the  oil  production,  (2)  a  water  supply  well,  (3) 
aeration  and/or  sedimentation  ponds,  (4)  chemical  treater,  (5) 
a  filtering  system,  (9)  an  injection  well,  and  (10)  pipelines 
and  valves.   Pumps  (normally  housed  in  metal  buildings)  are  used 
to  inject  water  under  pressure  into  the  oil  producing  formation 
to  force  oil  to  flow  to  the  top  of  the  formation.   Most  of  the 
surface  production  facilities  mentioned  are  located  on  the  oil 
and  gas  lease,  however,  many  facilities  must  be  authorized  through 
rights-ofway. 

WELL  HEAD:   Well  heads  consist  of  several  different  type  combinations  of 

equipment  which  may  include  a  casing  head,  casing  hanger,  intermediate 
casing  head,  tubing  head,  tubing  hanger,  tubing  adapter,  valves, 
trees  and  crosses,  chokes  and  flow  controls,  and  tree  top. 
The  head  is  commonly  referred  to  as  a  "Christmas  Tree"  by  oil  and 
gas  field  personnel. 
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